



ANNUAL REPORT 


OF THE 


INDIAN COUNCIL OF 
AGRICULTURAL RESEARCH 


FOR 


% 


19S7-58 




CONTENTS 




Summary .• 

Cliapter I— AdmlnistraMon 

Official Changes} 

•Ulotmeat of pands 
'Pinanoe and Accounts . , 

I^eetings 

Bcsearch Workers’ Conference 

Chapter II— Agricultural Hese 

Agronomy 
Soil Science . , 

Entomology , 

Fruits . , . « . . , . . * 

Vegetables 

Tuber crops . . 

Condiments and spices . , ' . , 

\Iedioiaai plants 
Jute 

Cotton . . . . . . . . . . . 

Tobacco 

Oilseeds . . . . . . . . • . , 

Lac 

Coconut 

Arecanut 

Agcicuitiiral implemeats 

Chapter III— Autnoal Husbandry Hesearoh 

Cattle Breeding 
Sheep Breeding 
Goat Breeding 
Poultry 

Disease Control 
Dairying 
Animal nutrition 
Hides and Skins 

Cattle Sterility . . . . . . i 

pisciculture 



Page 

Chapter IV— Statistical Research 

Advisory Work . . . . . . . . . , . , . . 93 

Besearoh . , . . . . . . . . . . . . . . 93 

Keotings and Symposinms . . . . . . . . . . . . 104 

Training . . . . . . . . . . . . . . . 105 

Problems requiring attention , . . . . . . . . . . 107 

Chapter V— Extension Service 

Training of agriculture and veterinary graduates . . . . . . . . 109 

Short course in veterinary science .. .. .* .. .. 110 

Post -graduate education . . . . , . . . . . , . 110 

Seminars on teaching methods . .. .. . . ..110 

Bofcesli or course for veterinary teachers .. ,, . HI 

Syllabus for veterinary colleges . . , .. .. m 

Inter Institutional arrangements .. .. m 

Agricultural Extension Advisory Committee .. .. .. 112 

Prizes for Agricultural Research .. .. 113 

Chapter VX— Publications and Publicity 

Publications .. . .. . .. .. . U4 

Sale of publications .. . .. .. . .. .. II7 

Publicity . . . . . . ..117 

Exhibition b . . . . . . , . .117 

Chapter VII— Library . . . . . . 119 

'Appendices .. .. .. .. .. .. 131 


(«) 



SUMMABY 


This is the 28th Annual Report of the I.C.A.R., i^iYiug a general review of 
Hie actmties of the Council during the year 1957-58. 

There were certain changes in personnel during the year under report. 
Shri L. Sahai took over as Animal Husbancby Commissioner with the Govern- 
ment of India. Shri J.V.ii. Isehemiah was transferred to the Department 
of Agriculture and Shri S.K. Mirchandani and Shri J.S. Bali were appointed 
iH Secretary and Additional Secretary respectively. 

The Council sanctioned 52 now schemes involving an expenditure of 
Rs. 27*87 lakhs and also the continuation oP 89 current schemes at a cost of 
Rs. 11*20 lakhs. Thirty-two schemes terminated during the year. 

Following a recommendation of the Advisory Board of the Ooaricil, a 
Research Workers’ Conference on Genetics and Breeding as applied to Plants 
and Animals, was held for the first time at Delhi in May 1957. 


A brief account of the progress of research work in various fields of tvjd- 
cailturo and animal husbandry is given below : 

AGRICULTURE 

Agronomy —The co-ordinated investigations in regard to green-nianurino* 
of various crops were continued at rliiferent centres For wheat, it was found 
that a forage legume (lucerne) preceding the staple crop gave better results 
from the economic point of view, than a green-manuring legume did. A new 
set of coordinated schemes on a model pattern for the local manufacture of 
pure medicines is now, in operation in Assam, Bombay, Madhya Pradesh 
Punjab and Himachal Pradesh. Weodicidal trials on specific Veeds like 
nut-grass, /:mhs and Lanlana were undertaken. It has been confirmed at 
Bose Institute that broad-leaved weeds are generally more susceptible to the 
2, 4-D group of chemicals than the narrow-leaved ones are. 

The Indo- American programme of fertilizer demonstrations which was 
started in 1954, concluded in 1957. The object of the sclieme was to brino* 
home to the farmer the value of chemical fertilizers as plant food, and to intro"^ 
iuce to him the new fertilizers which are to be produced in India. More than 
300,000 demonstrations were conducted all over India, daring the three years. 

The coordinated Scheme of Fertilizer Trials on Cultivators’ Fields, the 
fi)]eet of which is to estimate the average response to fertilizers in a o-iven 
}ract so that suitable manurial schedules may be drawn up, was sanctioned 
n July 1957 for 150 districts, out of a total of 200 selected under the scheme. 

Under the Model Agronomic Experiments Scheme, financial sanction 
vas issued for 33 centres, 
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Soil Science — ^Under tlie scheme for the survey of the micrO“j9ora of 
soils in relation to their structure and the role of earth-worms in the micro-flora 
of soils, counts of bacteria action mycetes and moulds, physiologically active 
groups of micro-organisms in soil and dry aggregate and mechanical analysis 
of soil data have been made at the Indian Institute of Science, Bangalore. 

Vegetables— In order to effect all-round improvement in vegetables, 
investigations relating to vaiielal tests, cultural practices and breeding for 
better varieties were carried out in the Punjab, Himachal Pradesh, Uttar 
Pradesh, Andlora Pradesh, Bombay, West Bengal, Jammu and Kashmir and 
Delhi. Considerable work was done at the Banaras Hindu University on 
tomato in the scheme for the increase of vegetable production by the use of 
hydroponics and hormonevS. 

A conference of jute-growing States was convened in January, 1957, at 
New Delhi, to consider measures to accelerate the pace for the achievement 
of the target for jute fixed under the plan. 

A scheme for the survey of indigenous implements which have not already 
been surveyed was sanctioned from April 1958. 

ANIMAL HUSBANDRY 

Cattle Breeding — ^The schemes to assess the relative value of selective 
breeding of indigenous cattle vis-a-vis their grading up with improved breeds 
continued to operate in Orissa, Bihar and West Bengal. 

Sheep and Wool Development — Based on the results of past work, the 
Council has now' launched a coordinated scheme under the Second Five Year 
Plan for the development of sheep and w'ool. So far, 128 centres out of the 
396 proposed, have been set up in different States. 

Disease Control — Schemes for investigation of the diseases of cattle 
and buffaloes, sheep, goats and poultry, as well as a number of schemes on 
specific disease problems continued to fiinction in the States and at the Indian 
Veterinary Research Institute, Mukteswar and Izatnagar. 

Dairying — ^A scheme was started at Anand in September 1957 to evolve 
suitable measures for improving the beeping quality of milk and milk products. 
The effects of atmospheric temperature and humidity during winter, summer 
and monsoon on the bacteriological quality of raw millc were studied. 

Animal Nutrition — ^Under the scheme for studying the problems of animal 
nutrition on a region-wise basis, the Council had established three regional 
stations at Haringhata, Anand and Bangalore in 1964. A Centre for the 
Northern Region, in Punjab, has now been sanctioned. 

Cattle Sterility — ^The coordinated cattle sterility scheme was extended 
so as to include five more centres at the veterinary colleges in the States of 
Orissa, Andhra Pradesh, Madhya Pradesh, Kerala and Assam. The officers 
recruited for these centres were sent to Sweden for advanced training* 



Statistical reseabch 


Ilia Statistical Wing of tlie Council contmnecl its Advisory work relating 
to the design of agricultural and animal husbandry experiments and the inter- 
pretation of their results, and examination of technical programmes and annual 
reports of the CouncirvS scheme. 

Data peitainiiig to experiments carried out under the Coordinated Agrono- 
mical Experiments Scheme were analysed. 

About 35 seminars were held on sulijects of current statistical interest 
and on the investigations in progress at the Statistical Wing. 

EXTENSION AND EDUCATION 

Good progress was made during the year in the construction of eight new 
agiicultiiral and veterinary colleges, and in the expaaision of existing nine 
colleges. Financial assistance is also being provided to State Governments 
for running a two-year short course in veterinary science. 

Following a recommendation of the Joint Indo- American Team on Agricul- 
tural Eesearch and Education, it has been decided to give financial assistance 
for starting post-graduate courses at eight agricultural and veterinary colleges. 

In pursuance of a recommendation of the Indian Council of Agricultural 
Education, two seminars for teachers on teaching methods were held at Trivan- 
drum and Mussoorie in May 1957 and May 1968, respectively. 

Under the Indo-U.S. Technical Cooperation Programme, five Land Grant 
Colleges in the U.S.A have agreed to assist agricultural research and education 
institutions in India by providuig laboratory equipment and library books 
and arranging exchange of staff personnel. 

The Agricultural Extension Advisory Committee continued its work of 
compiling detailed notes on the major crops for distribution to the extension 
personnel. 


AGRICULTURAL INFORMATION 

The Council’s scientific as well as popular journals continued to be published 
regularly. In addition, 13 publications under the Eesearch and Eeview 
Series, 23 Farm Bulletins and 15 leaflets and pamphlets were brought out. 

The Council supplied agricultural information literature worth Rs. 6,60,000 
to the In .E.S Blocks. Twelve exliibitions were organised in the country under 
the Exhibition Scheme, which aims at popularizing improved farming practices 
in the villages. The Council has set up a film production unit for the produc- 
tion of agricultural-instructional films for the benefit of farmers, extension 
workers and research workers. 

A detailed account of the research and other activities of the Council is 
given in the following pages. 
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ADMINISTEATION 

'This is tile 28tli Aimual Ecport of the Iiidiaii Council of Agricultimi,] 
EcRcarch preseiile<l by the Governing Body under Rule 64 of tlic rules of the 
Conned, giving a general review of the activities of the Council diiring the 
year 1957-58. 

OFFICIAL changes 

During the year under report vShri L. Sahai took over as Animal Husbandry 
fbiinnissioner with the Government of India vice Shii P.N. Nanda who rotiiv-d. 

Dr. PAL Naldu rolniquished charge of the post of Deputy Animal Hus- 
bandry Coinnijssioncr. 

Shri J.V.A. Xehemiab, Secretaiy, was transferred to Department of 
Agru^ultiire on his ap])ointment as Extension Commissioner, and Slin S.K, 
Mircduindam and Shri J.S. Bah wurc aj)x^<^iiitcd Secretary and Ad<litioiiaI 
vSecretary, l.C.A.R., respectively. 

ALLOTMENT OF FUNDS 

The Council sanctioned the continuance of 89 current schemes at a cost 
of Rs. 41 *20 bikhs (Appendix I). During the year it also sanctioned 52 new 
research schemes involving an expenditure of 27*87 lakhs (Apiiendix II). 
Thiriy-two schemes terminated during tlio }ear (Aiipendix III) 

FINANCE AND ACCOUNTS 

The following were the receipts from(^) the cess levied iiiKler the Agncul- 
tuxal Produce Cess Act, 1940, Ui) tiie grants received from the Government 


of India, and (?u) gi’ants from other sources.-— 

Rs. 

L Receipts from the Cess . . . . . . . , 39,79,230 

II. Grants from the Goverimieiu of India — 

1. Piiblicalicn of a moni^graph entitled ‘Rice in India’ 13,339 

2. Betting up of Display Achisoiy Bervicc, l.C.A.R. . . 30.000 

3. Bupply of Agricultural lnform<iti(>n literal me to village 

level workers etc. of N E.8 IMoeks . . . . 7,00,00(^ 

4. Beheme for ]>roductiou (jf campaign materials ami 

traimng ot Btate ]»eisonuel , . . . 30,000 

5. Improvement of Land Records and Agricultural 

Btatistics during 1957-58 . . . . . 11,000 

6. Research and development ot P(‘pper and Casbewnut 53,000 

7. l\IaiiLirial and Agronomie Trials . . . . . 3,00,000 

8. Production of Agricultural lustriictioiial Films . . 75,000 

9. Beheme Jor aseeitammg the cost of milk pi eduction . . 48,000 

10« Coordinated Cattle Sterility Beheme , . . , 25,900 



11. Sample SuiTey for the esluiiation of area and y^'eld 

of Pepper . . . . . , . . . 33j750 

12. Rinderpest Ei'adication Scheme — Preparation of 

propaganda material . . . . . . . . 40,000 

13. Scheme for the study of milk yield breeds and manage- 
ment practices of bovines in the Eastern regions , . 85,000 

fl Grants from ot]} or sources— 

Co-operative Film Production Unit, Orissa . . , 60,000 


A Statement showing the audited accounts of the Council for 1956 57, is 
ppended (Appendix XV). 

MEETINGS 

The following meetings were held during the year. 


Xame of the Body 


No. cf 
Meetings 


(/) Working Party on Agriculture 

(f?) Working Party on Animal Husbandry . . . . 1 

{?;h) Board of Research , . 1 

(ft?) Advisory Board . . . . . 1 

(v) Standing Finance Committee . . . . . . 1 

(vi) Governing Body . . . . . . . . 1 

Annual General Meeting . . . . . . 1 

{viii) Special General Meeting . , . . . . 1 

(rx) Research Workers’ Conference . . . . 1 


RESEARCH WORKERS CONFERENCE 

The Advisory Board recommended at its meeting hekl in January, 1956 
chat in addition to the usual conferences of specialists in particular fields there 
should also be annual conferences of Research Workers at suitable places so 
that they may exchange views and ideas on common problems. The Go^ em- 
ingBody accepted this recommendation at its meeting held in February, 1956. 
The first Research Workers’ Conference on ‘^Genetics and Breeding as applied 
to Plants and Animals”, was held at the Indian Agricultural Research Insti- 
tute from the 23rd to 25th May, 1957. The Conference was attended by 
Research workers working in the cliflerent fields of agriculture and animal 
husbandly in the country. The following are some of the more important 
recommendations of the Conference: 

1. There should be better and closer co-ordination between plant and 

animal geneticists, and that such joint meetings should be held 
more frequently in future. 

2. Planning and implementation of research projects should be done 

on a collaborative basis. 









CHAPTER II 


AGRICULTUEAL RESEARCH 

As ill previous years, the State Governments, Central Research Institutes » 
Commodity Committees etc. submitted technical reports on the work done 
by them during 1956-57. A brief summary of these is given below. 

AGRONOMY' 

Agricultural Meteorology — Scheme for developing techniques for the 
study of water requirements of crops was in progress at the Central Agricultural 
Meteorological Observatory, Poona. Evapo-transpiration loss was determined 
by the turbulence and volumetric methods, utilising the electronic equipment 
developed. 

In the All India Phenologicai Scheme, data pertaining to the dates of 
flowering, fruit-setting, maturity of fruits and harvest for mango, tamarind, 
ncem and babul trees were collected from 359 stations daring the year. 

In the All India Co-ordinated Crop-Weather Scheme, systematic observa- 
tions, covering the growth and yield of paddy, wheat, jowar, sugarcane and 
cotton crops, including the incidence of diseases and pests as well as the 
meteorological factors significant for the crops during their life-cycle, 
continued to be recorded on a uniform basis at selected experimental farms. 

Greeu Manure — Co-ordinated investigations on a uniform pattern and 
on various aspects of green manuring were in operation in Andhra Pradesh 
(at Rajindernagar since 1955), Bihar (at Sabour since 1953), Bombay (Poona 
since 1966), Himachal Pradesh (at Mandi since 1954), Mysore (at Mandya since 
1955) at the Jute Research Institute Barrackpore (from 1953 to 1957) and at 
C.R.R.I., Cuttack (since 1953). The scheme at J.R.I., Barrackpore terminated 
in 1957. The results are briefly mentioned below — 

Specialised Types of Green Manure Plants — Green manure types, m., 
Sesbania macwcarpa, S. sericea, Dliaincka, Sumihemp, Seshania spectosa^ 
Aeschynomeyie americmm, Blackgram, and Cowpea were found to be drought 
resistant at Cuttack. These gave more than 5,000 lb. per acre of green matter 
within eight ^Yeeks. Similarly, Seshania species, Aechynomene americana, 
Pkaseolus semi erectus, Cassia tora, and (7. mimosoides were found resistant 
to water-logging, and in spite of the standing water in the field, produced more 
than 3,000 lb. of green matter per acre within eight weeks of sowing at Cuttack. 

Green Manuring of Rice — Cowpea and Dhaincha either alone or with 
lime were tried out apropos Mustard cake, compost and studge at 

the Jute Agricultural Research Institute, Barraclqiore. On an average, paddy 
green manured with Dhaincha gave the highest yield (of 31*77 md. per acre). 
Addition of lime to green manure crops at the time of incorporation, tended to 
depress the paddy yield. Fertilisers added direct to paddy gave 27*21 md. 
gxain per acre as against 22 * 8 md. per acre, 
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>Sc^,•6a^^^« senami, 8. inacroearpa, Se$bcnim speciosa, Dhainclui, "Blackgrnm, 
Cowpea, and Mmig, wTien sown from May-July, provided sufficient quality 
of gi'eeu matter (5,000 lbs. per acre) for tire early-planted rice crop at Cuttack. 
Besides these, Grotalaria usaramoensis, AescJiyimnene americana, PJiaseolus 
semierectus and Cassia leschenaultiana were also found suitable for latter plant- 
ings. For the manuring of the second season rice crop (planted in January), 
Seshama se/kcu, S. Macrocam, DJiamclia Scsbatiia speciosa, Sumrhemp, and 
CroUtlaria Ubaramoensis, Cowpea and Mung, provided more than 4,000 lb, 
of green matter per acre when sown between November and January. GUncidia 
maeulata was very useful for green leaf manuring and provided a perennial 
supply of green matter (30 to 45 lb. per plant) for manuring the rice crop in 
both the seasons. 

In an experiment, at Jogindernagar in Himachal Pradesh, for the determi- 
nation of the potentialities of the various leguminous species {i.e., Senji, Melitolus 
parvijlora) at 48 srs. per acre, Berseem (Trifolmm alexaihdnmm) at 10 
srs. per acre hlatri {Lathyrus aphace) at 36 srs. per acre, Peas {Pisum sativum) 
at 40 srs. per acre. Lucerne {Medicngo stniiva) at 9 srs. per acre, Metha {Trigonella 
foenumgracuni) at 20 .sr.s. per acre, and Shaftal (Trifolium resupinaium) at 
6 srs. per acre, significant difference was found in the yield of green matter 
produced by different species of crops. The plant in the order of yield of green 
matter wore Shaftal, Berseem, Matri, Peas, Lucerne, Senji and Metha. The 
increase in paddy yield due to burying in of the green matter was the maximum 
in the case of berseem; legumes which came next were Shaftal, Peas, Matri, 
Lucerne, Senji, and Metha. There was sigmficant effect of gre^n matter 
plus super-iihosphate (20 to 30 lb. PjOg) on the yield of paddy. 

In the experiment to find out whether mwig crop buried in after seeding 
and harve.-5t was as efficacious as muag crop buried in at flowering, it was found 
at Cuttack that the latter method resulted ui significant increase in the yield 
of rice over the former, the increase being 380 lb. per aero. But, PgOg (30 lb. 
per acre) applied to muiig or rice did not result in any significant increase in 
jfield. N.P. Experiments were carried out to test the significance of the differ- 
ence in paddy yield due to different sunnhemp treatments (i.e., sunnhemp plants 
applied cut, s mnhemp buried in situ, stubbles of sunnhemp, and no manure) 
at Sabour, Bihar. The treatment of sunnhemp buried in situ gave significantly 
higher paddy yield as compared to no manure and sunnhemp plants only. 
N.P. differences m paddy yield at Sabour, Bihar, due to the effect of Seshama 
aculeata (sown at 8, 12, and 16 seers per acre) were found to be significant 
(i.e., yieldmg 17-89, 16-90, and 17-93 md. of paddy per acre) compared tc 
control (yielding only 14-10 md. per acre). But differential seed rate did 
not eff('ct tlie paddy yield significantly. N.P. asiu previou,s years, at C.E.R.I., 
Cuttack, C'ra/a?ana &]> (i.e.. C. usaimaoensis and C. hrowvei) gave highci 
nitrogen content (i e., 4-,5''i4 and 4,960 per cent, on dry weight) which is nearly 
double of DhaincJia (i e., 2,792 per cent.). The carbon content at the 8 to I'c 
week stage was higher in those varieties that became woody at that stage. 
Sesbania speciosa, Sunnhemp, DJiaincha, and Cassia tora which tend to be 
semi-woody even at the 8 week stage recorded high percentage of carbon and 
coixe&iioiidingly wider C/N ratio (14-70, 13-45, and 14-50 respectively). 



lix the investigations at Cuttack with Bhauwha of different ages, it was 
found that Dhamcha which was more succulent when 8 weeks old can bo ploughed 
under at planting, while it became woody when 12 weeks old and required to 
be buried under, about 8 weeks, ui advance of plantmg. Eice crop following 
8 week-old Dhaincha buried at planting gave 2,235 lb* per acre while similar 
yield responses (2,242 Ib. per acre) were obtained, when 12 week-old DJicdmlia 
was buried in 8 weeks before planting of rice crop 9 N,P. In experiments 
at Mandya, Mysore, to study the effect of pure crops of cowpea, horsegrain, 
green gram and suimliemp individually and also mixed with 10 , 25 and 30 
per cent, of seed of sunnhemp as green manure on subsequent crop gave the 
highest yield of paddy (i.e., 4,100 lbs. per acre). The yield obtained by mixture 
of the three crops (i.e., cowpea, horsegram and green gram) and 10 per cent, or 
25 per cent, of siumhemp is practically the same (i.e., 3,425, 3,300, and 2,930 
lb. per acre) respectively, but sigmficantly higher than the yield obtained 
without green manure. 

Seabania i^peciosa was very promising for sowing in the standing rice croj) 
at Cuttack and gave (when sown m November) on the main season nee crop 
and (in April) on the second season crop, 20,000 and 14,0001b. of green matter 
respectively, for incorporation in Eice crop (m only-High). 

Experiments were conducted at Jogmdernagar, Himachal Pradesh to 
find out the possibilities of growling certain species of leguminous plants after 
harvestuig wheat or linseed crops and the comparative effect of the application 
of super-phosphate at 0 and 30 lb. P 2 O 5 per acre on these species and on the 
yeild of paddy to be transplanted in the plots green manured witli different 
leguminous plants. It was found that sunnliemp, closely followed by cowpea, 
gave the best yield of green manure, while mung gave the least. Application 
of phosphate increased the yield of green matter significantly, but the inter- 
action between phosphate and species was not significant. On the other hand, 
plots green manured with }ming gave the best yield of paddy, closely followed 
by those green manured with sunnhemp and the cowpea. Though phosphate 
increased the yield of paddy sigmficantly, interaction of phosphate and species 
was not significant. 

In an experiment at C.K.R.L to compare the ejfiioiency of Dhaincha and 
sunnhemp when gi’own zn situ or brought from outside, m combination with 
lime, phosphate and ammonium sulphate, both Dhaincha and sunnhemp gave 
identical yield response; there was no significant difference between the crop 
grown in situ and those brought £i*om outside. The addition of lime, phos- 
phate or ammonium sulphate (301b N. per acre) over the basal dressing of green 
matter did not show any significant response. However, with the combination 
of 30 lb. N. and 60 lb. P 2 O 5 , tlie gi*een matter gave significant increase in 
yield of the succeedmg noe crop, oyer the crop where nitrogen alone was 
applied mtlioiit phosphates (the coiTesponding yields being 2,907 lb. and 2,570 
lb, per acre respectively). 

Green Manuring OF Wheat — Nitrogen- fixing and fertilisu^g ability of 
five green manure legumes (smnihemp, velvet bean, blackgram, cowpea and 
gxeengram) and a forage legume (lucerne) was studied at Poona by growing 
them in Manf iollomd by dry inugated crops of wheat in the mbi season. 
No significant diffcreiices w-ere observed in nitrogen fixing ability of Iharif 



GiOps, ill tke case of dry wheat. However, the yield ot i\lieat graEi deii eased 
significantly due to green manuring of suunhenip and blackgrani in lhanf. 
Other treatments were statistically similar. From the economic point of view, 
a forage legume (lucerne) followed by wheat was more piontable than a green 
manuring legume followed by wheat. The fomier rotation fetched an extra 
income of Es. 125 per acre approximately. 9 N. P. Wheat yield due to the 
following treatments, (i) crop huxiQd in situ, (h) plants applied cut, and 
(m) stubbles of different green manxuing crops (r*?::., Sesbanm specwsa. 
Sesbania aculeata, Indigofeia barbada, Sunnhemp, and Aschi/nomene amen- 
cana) were found to differ significantly among themselves at babour, Lilia)*. 
T!xeQ>tniQTit with. Sesbania aculeata and Sunnhemp buried in siiu and 6. aeuleafa 
stubbles significantly out-yielded the control. The respective }delds of wheat 
were 19*09, 18*70, and 17*14 md. per acre respectively. During the previous 
year sunnhemp in sitio and S. ci-culeatu stubbles did not difier significantly 
between themselves but significantly out-yielded the control, (iv) Green 
Manuring— the yield of jute fibre was to a certain extent lessened when green 
manuring crop {Le,, sunnhemp, DJiamclia, blackgramjand eowpea, etc.) is 
grown in jute fields at the early stages of the crop, at the Jute Agricultural 
Eesearcli Institute, Barrackpore. Green^Maiiuring crops^ when giow ii between 
wider rows (18 X 24 in.) appeared to give higher yield of green matter 
than when grown in narrow’’er rows {ue,, 12"). 

Weeds and their Control— Co-o"xlina ted research schemes wen* in opeiationat 
the National Chemical Laborato ies, Poona (from 1953 to 1957 for the local manu- 
facture of pure Weedicides) m the Bose Institute, Calcutta (from 1953 to 1958), 
and in Madras (at Coimbatore from 1952 to 1956) for evolving proper weedicidal 
schedules. These schemes have been completed, and a new set of co-ordinated 
schemes on a model pattern is now in operation in Assam (at Jorhat vsince 1957), 
Bombay (at Nagpiu since 1955), Madhya Pradesh (at^ Bhopal since 1955), 
Punjab (at Ludhiana since 1957) and in Himachal Pradesh (at Chhabra. since 
1954). The conclusions from the final reports of the first batch of schemes and 
from the current years results of the later batch are briefly summed up below: — 

Crop Weeds — Water hyairnth etc. in rice fields carwlrclus etc. m wheat, 
Afoiis mntliotani, etc. in jomar, Stnga, etc. jn cotton, wei’c the serious weeds in 
Nagpur, Bombay State. 

Maxufactuee of Weedicides— In the scheme (in operation from 1953-57) 
at the National Chemical Laboratory, Poona, to manufacture, suitable hormone 
types of herbicide, the following weedicides were produced:— 

About 70 lb. of 2, 4-D as sodium salt was prepared by first producing 2, 4-D 
ichloropheuol and then condensing it with monochloroacetic acid in the presence 
of aqueous sodium hydroxide. About 50 lb. MOP (2 Methy 1-4-Cliloroplienoxy 
acetK! acid), was prepared by the chlorination of cresoxyacetic ackl in hypo- 
chlorite solution. About 90 lb. of TCA were prepared by the c xidatioii of Chloral 
hydrate by nitric acid at 80°C. and the isolation of PGA from the reaction 
mixture by fractional distillation. Part of it was converted to its sodium salt by 
treating it with aqueous sodium carbonate. The interaction of ethyl chloro- 
formate with analitie in the presence of aqueous sodium carbonate gave almost 
quantitative yield of EPC. The product w^as purified by crystallisation from 95 
per cent, alcohol Benoxyl chloride reacted with sodium azide and the inter- 
mediate azide w'as decomposed by isopropyl alcohol to give IPC. The method 



gives fairly good yields and has teen found to be quite convenient and econo- 
mical. Besides, the method can be extended for the synthesis of various sub- 
stituted IPGs. 

The Effect of Weeding — It was concluded at Nagpur that one thorough 
hand weeding and one application of a stronger than 1 lb. dose of 2, 4-0 and 
equivalent per acre at the early stage of the growth of the wheat crop is 
effective in controlling the weeds, and the impetus given to the growth of 
young wheat plant results in better yield than what it would receive in its 
later stage of growth. Experiments on wheat at Chhabra, Himachal Pradesh 
showed that hand weeding gave the maximum net profit of Es. 11/12/- per 
acre, while treatment with Sodium salt of 2, 4-D gave a net profit of Rs. 6/16/- 
per acre only. The other weedicidal treatments resulted in loss. 

Hand weeding gave ten times more yield than unweeded control, while 
weedicide treated plots gave five times more yield only in kkarifjowar expeii- 
ments at Nagpur. Among weedicide, Ester of 2, 4-D was more effective 
than Amine 2, 4-D or DNOG, two applications of these weedicides were 
not significautly effective in putting down the weed population. No ill-effect 
of these weedicides was, however, observed on jowar crop. 

Maize — ^Experiments on maize crop revealed at Chhabra, Himachal 
Pradesh, that there was a decrease in yield over control when weedicides were 
applied for the eradication of weeds. Hand weeding proved to be most 
effective and gave about 40 per cent, increased yield over control. 

Paddy — It has been found at the Bose Institute that the yield of un- 
weeded paddy plots is the lowest, while that of hand-weeded plot (weeded six 
times during the season) is the highest. The yield in the chemically weeded 
plots is in between these two, the best being in case of Na-2, 4-D-ethyl sulphate. 
Considering the cost of this treatment and the yield, it compares favourably 
with that of the hand-weeded control. 

Weedicidal Trials on Specific Weeds — (a) Complete killing of Xan^ 
thium stfumavium had been observed at Nabhibhag, Bhopal, with 2, 4-D 
Sodium salt, Amino salt, and Ester 2, 4, 5-T, DNOC and MCPA treated at 
their seedling or pre-flowering stages. This weed could be effectively controlled 
by 2, 4-D sodium salt {1 Ib./lOO gallons per acre), however, at a cost of 
Rs. 2/13/8 per acre, which was the lowest in comparison with other weedicides. 
This weed was susceptible to 2, 4-D and DNOC at 0 - 1 per cent, concentra- 
tion at all its stages at Nagpur; 2, 4-D and DNOC mixture was, however, 
more effective than DNOC alone. Similarly, compared to DNOC, the effect 
of 2, 4-D and DNOC mixture was slower but definite and uniform, 

(6) Cassia lora — Cassia tora was more susceptible to 0 • 1 per cent, concentra- 
tions of 2, 4-D and MCPA, compared to Methoxone 2, 4, 5-T and mixture 
of 2, 4-D and DNOC at Nagpur. 

(c) 2, 4-D and DNOC, and combination product of these two weedicides, 
when applied once (at a concentration ranging from 0-1 to 0*25 per cent, in 
pot experiments) had no effect on kans {Laccharum spmtaneum) at Nagpui*. 
Promising results were, however, obtaioed with DNOC and MCPA to 1 per 
cent, concentration. With the same concentration 2, 4, 5-T and Methoxone weie 
half as affective as the former Hvo weedicides whereas 2, 4-D was totally 
ineffective. 



(d!) Ill tlie pot experiments at Hagpur with one application both 2, 4-D 
andDNOO (at 0*1 to 0*15 per cent, concentration) had no effect on Cy ferns 
rotunds. Bat MCPA, Methoxone, 2, 4, 5-T and 2, 4-D (all at 1 per cent, con- 
centration) gave very promising results with one done two weeks after their 
applications. The most effective treatment in Madras was to spray with a 
mixtiu'e of the sodium salts of 2, 4*D, MCPA {at 10 pounds per acre), using 
a spray volume of 100 gallons per acre. The mortality 'was 96 per cent, and 
re-growths were prevented for nearly three months after spraying. The viabi- 
lity of the underground rhizomes or ‘nuts’ is also impaired to some extent by 
this treatment. The cost worked out to Es. 68/8/- per acre. Other alternative 
treatments which have satisfactory control were spray with the amine 
salt of 2, 4-D at 20 lb. per acre (cost of Es. 03/-/-, mortality 78 per cent, in 4 
wrecks’ time) and (2) a mixture of 2, 4-D Butyl Ester and MCPA at 5 Ib, 
each per acre in combination with diesel oil at 6 gallons per acre. The cost 
( ){ this treatment worked to Es. 88/8/- per acre, 

(c) The most effective treatment in Madras against Hariall (Cynodon 
dactylon) was found to bo a mixture of 2. 4-IJ) (sodium salt) at 10 lb. per 
acre plus diesel oil. This controlled re-gro'wfchs for nearly seven mouths 
after spraying. The cost worked out to Es. 112/8/ - per acre. 

(j) Psoralea rorylifolia was more resistant to 2, 4-D and DNOG than 
X. strumanum at Nagpur. The effect of DNOG, lio'wever, w^as better in the 
early stages of plant growth than in the advanced stages, wdiereas 2, 4-D 
and DNOG mixture proved uniformly more effective than DNOG at all stages 
of growth. 

(g) Unhali {Tephromt purpima) was susceptible to 2, 4-D, MCPA, 
methoxoiie a -d the mixture of 2, 4-D and DNOG (all at 0-1 per cent, con- 
centration) at Nagpui-. Wastula {Ocimum sp.) was affected more by 0 1 
per cent, concentration of MCPA and 2, 4-D than Methoxone, DNOG or 
2, 4, 5-T. 

{]}) Spuriy {Spurry wen ms) is a troublesome weed of the Niligiri Hills 
in Madras. It can 1>e kept in check by using Extra 'A’ (a diuitro or the cresol 
foimulatiou) at 8 lb. per acre at a cost of Es. 21/12^ - per acie. Another weedi- 
cide that was veiy effective, tliougli soinewhat more exnensive, was Tri- 
herbkle NIX (Sodium Isopropyl xantJiata) at 10 lb. m 100 gallons per acre. 
The cost is Es. 33/12/. 

(i) Pubarai {Oxalis ind^bka) is another persistent weed on the hills of 
Madras and amongst the weedicicles tiied. Extra 'A’ at 3 lb., Triherbide NIX 
at 20 lb. and Butyl Ester of 2, 4-D at 6 lb. per acre were the most effective. 
The cost of these were Es. 21/12/-, 33/12/- and 48^8/- per acre I'espectively. 
However, regeneration occurs after six weeks, to control which repeated 
sprayings may be found necessary. No .suitable weedicides could he found to 
control economically Oxalis acetocella, a troublesome weed in Himachal Pradesh. 

(j) Ester formulations of 2, 4, 5-T were very effective against Lantana 
shrubby weed ui Madras. But on account of its high cost, it is preferable to 
use a mixture of 2, 4, 5-T and 2, 4-D esters available under the name of 
Brush Killer. Very satisfactory control is obtainable with 10 lb. per aeie 
(.losage of Brush Killer, the cost of which comes to about Ks. 125 per acre. The 
weedicidal effect is greater if the bushes are first’ primed j^off before spraying 
the weedicides. 



(i) Sodium salt of 2, 4-D at 4 lb. per acre was very effective in destroy- 
mg Saranai {TnantJiemeporiulacastmm) weed in Madras. Isopropyl ester was even 
more effective. But in edition to its higher cost there is also a risk of spray 
drift iiajury to adjacent crops by use of this volatile chemical. The cost of 
the sodium salt, 2, 4-D treatment worked out to Es. 19 per acre. 

(l) Any of the formulations of 2, 4-D or MCPA at a dose of 2 lb. per acre 
of the acid equit alent is effective in controlling AumthoBfeunmn Mspidmmy 
weed in Madras. The total cost varies from Es. 8 to Rs. 16 per acre, 
depending upon the chemical used. 

(m) Sodium 2, 4-D at 5 lb. per acre, or a mixture of 2, 4-D and MOPA 
gave a good kill of AriHolochia bracteaie weed in about a fortnight in Madras. 
The cost works out to nearly Es. 23 per acre. Eepeated spiays may be found 
necessary, sometimes to destroy the fresh growths that aiise from the under- 
ground roots. 

It has been confirmed at the Bose Institute that the broad Jeaved plants 
are generally moie susceptible to the 2, 4-D gT*ou])of chemicals tlaii tl e nairow 
leaved. Besides, within the same group of plants, the susceptibility varies 
from species to species. 

Preliminary investigations cnthe fundamental effects of these chemicals 
on the weeds showed that anatomically these clicrricals destroy 
vital tissues like phloem and damage others like xyleui. Physiolo- 
gically, transpiration and photosynthesis are adveisely affected by the licrbi- 
cidal treatments, whereas the rate of respiration is enhanced, after aiiii itial 
fall: the plant finally succumbs. The stage of the plant growth also, has 
definite relation to the most effective stage for the application of herbicides, 
in relation both to the weeds and the crops. With regard to paddy, early 
stage (about 6 week old^ is most suitable. With regaid to veeds either in 
fallow lands or in fields, where there is a big gap between the time of flowering 
of the weed and the crop pre-flowering stage of the weed is more effective. 

The effect of herbicides can be modified by the atmospheric conditions. 
Study of the relations between atmospheric condiliors and the optimum re- 
sults from the application of herbicides has revealed that hot and dry condi- 
tions are more favourable. The duration of retention of the toxicity of her- 
bicides in soil varies between the chemicals. Experiments to test the reten- 
tion of toxicity of the different chemicals in the soil have been conducted by 
means of the ‘‘Melilotus germination test’’. It has been found that the cost 
of chemical weed control as a rule is lower than that of manual w'eeding. How- 
ever, in view of the relative yield performances, it has been concluded that 
the use of Na-2, 4-dichloropheDoxy ethyl sulphate is fa^'ourable. 

In general, weedicides showed greater effect in Madras 'when sprayed on 
the young plants. By correct timing, it would be possible to bring down the 
cost of weedicide treatments. In the case of certain volatile formulations, 
great care is necessary to avoid spray drift damage to adjacent sensitive crops 
like cotton and castor. Under ordinary field conditions, the residual toxicity 
of weedicide chemicals passes of in the course of 4 to 5 weeks ai d crops grown 
on field previously sprayed with weedicides may seldom show any reduction of 
growth or yield. Often the yields are higher than if no weedicides had been 
used. 



FERTILIZER DEMONSTRATION SCHEME 


The Ib do- American programme of fertilizer demonstrations was started 
in 1954. The Technical Co-operation Mission supplied fertilisers in the first 
year, two-thirds in the second year, and one-third in the third year. This 
cooperative programme was concluded in March 1957. 

The primary purpose of the fertilizer demonstrations was to acquaint the 
farmer with the value of chemical fertilizers as a plantfood and introduce him 
to the new fertilizers which will be produced in India. 

During the three years, about 600,000 demonstrations were conducted 
all over India. To obtain uniformity in demonstration lay-out, the Government 
of India prepared a fertilizer demonstration working plan. Each state could 
vary this plan to meet the local needs, but most of the States followed the 
suggested uniform plan. This made it possible to summarise the yield results 
statewise and on all-India basis. 


The following table gives all-India two-year (1954-55 and 1955-56) average 
response to chemical fertilizers w hen applied to paddy and wheat : 


Fertilizer treatment. 

(lb. per aoro) 

2 year 
average 
yield 
lb. 

Increase 

over 

control 

ib. 

Return on 
fertilizer 
investment 
% 

Paddy Control 

2,316 



30 N as aram. sulphate 

2,666 

330 

90 

so N-f 30 PjOg 

3,080 

764 

170 

Wheat 

(irrigated) Control 

1,159 



30 'NT as amm. sulphate 

1,382 

223 

83 

30 N + 30 PjOj 

1,656 

497 

173 

BtlUng prices: 

Paddy 

Wheat 

30 lb. N 

aa amm. sulphate 

30 lb. N plus 80 lb. P^Og 

. Rs. 10 per md. 

. R<^. 15 

Rs. 23 

Rs. 34*4 (60% super charged 

first year). 

The fertilizer demonstrations 

are gradually 

making the 

cultivators 


fertilizer* conscious. 

COORDINATED AGRONOMIC EXPERIMENT SCHEMER 

(1) Co-ordinated scheme o£ Fertilizer Trials — ^The aim of simple fertilizer 
trials is to estimate the average response to fertilizers in a given tract, and to 
study the response variations from locality to locality, so that suitable maii- 
urial schedules may be drawn up for the benefit of cultivators. More specifi- 
cally, the objectives are : 

(i) Response to nitrogen, phosphate and potash and their interaction; 
(n) Relative value of nitrogenous fertilizers, namely, ammonium 
sulphate, urea, ammonium sulphate-nitrate, calcium ammonium 
nitrate and other nitrogenous fertilizers that may be manufactured 
in the country ; 



(iii) Fhospliate response to legumes and its residual effect on the 
succeeding crop ; 

(iv) Relative value of dicalcium phosphate and superphosphate ; and 
(i?) Cor- relation of fertility status of soil with crop response. 

With these objectives in view, three types of simple trials have been planned 
to be conducted in cultivators’ fields in the irrigated or assured rainfall areas 
(35 inches and above) of the comitry. There are about 318 districts in the country 
of which about 256 have assured water supply either from irrigation or rainfall. 
Under the Scheme, 200 districts have been selected for experimentation. 
Financial sanction for 150 districts of the major States of the country, was 
issued by the I.G.A.R. on July 1, 1957. 

For conducting the simple trials, the selected district is divided into four 
homogenous tracts and in each tract one field assistant is ap]3ointed. During 
the year lie conducts 31 experiments, the crop-wise distribution of which is 
eight on KJiarlf ceresil, eight on Rahi cereal, eight on cash crop, four onmajor 
oilseed crop and 3 on major legume of the tract. For every two districts, 
one supervisor is appointed to supervise the work of the field assistants. 


Dm'ing 1957-58 the scheme was sanctioned for 14 States. The information 
regarding the staff appointed till May 1958, along with the number of simple 
trials conducted in various States is given below: 


State 

No. of dist - 
nets for 
which sanc- 
tion has 
been issued. 

Staff sanctioned 

^ 

.staff a 

ppoinied No. of 

t 

Super- 

visors. 

Field Sux>er- 

Assistants. visors. 

Field conducted 
Assist - up to 

ants. May, 1958 

1. Bellii 

1 


4 


4 60 

2. Himachal Pradesh 

2 

1 

8 

1 

8 64 

3. Kerala 

3 

1 

12 

1 

7 47 

4. Madhya Pradesh 

2 

1 

8 

1 

2 121 

5, Orissa 

9 

4 

36 

1 

36 42 

6. Bajasthan 

2 

1 

8 

1 

8 203 

7. Punjab 

11 

5 

44 

.5 

28 308 

8. Mysore 

10 

.*> 

40 

4 

12 Nil 

9. Bihar 

11 


44 


44 

10. Andhra Pradesh 

13 

6 

52 


, 

11. Bombay 

28 

U 

112 


. . 

12. Madras 

. 8 

4 

32 


• • m » 

13. Uttar Pradesh , 

40 

10 

160 


• * a o 

14. West Bengal . 

10 

5 

40 


• e • « 


Out of the 14 States mentioned above, seven States, namely^ Delhi, 
Himachal Pradesh, Kerala, Madhya Pradesh, Orissa, Rajasthan and the Punjab 
appointed part of the staff during 1957 and conducted 843 experiments during 
Khanfo^nd Rahi, 1957-58. The results of these experiments are being compiled 
for statistical analysis by the Statisticians appointed recently under the Scheme. 
Three States namely, Orissa, Bihar and Mysore have appointed the field staff 
very recently. All the preliminary arrangements have been completed to 
post them in different thanas, where they would conduct the experiments 
during Miarif, 1958. Tn the remaining five States, namely, Andhra Pradesh, 
M/P3IOAR— 3 



Bombay, Madras, Uttar Pradesh and West Bengal, the Scheme lias been accept^ 
ed by the State Uovernmeiits and included in the State plans; the Agricultural 
Chemists are making necessary arrangements to appoint the field staff. 

Supervisors and field assistants appointed in various States were given 
field training for more than eight days by the Agronomist and Assistant Soil 
Chemist of the l.A.R I., and the Statistician of the I.C.A.E. So far the train- 
ing of the field staff has been completed for Himachal Pradesh, Eajasthan, 
Bihar, Orissa, Mysore and Kerala States. 

(2) Model Agronomic Experiment Scheme-— Under this scheme, complex 
nianiirial, cultural, rotational and irrigational expeiiments are being conducted 
at selected centres in the various agro-climatic regions of the country. The 
objectives of these experiments are : 

(/) To investigate the optium depth and delta of irrigation in relation 
to doses of nitrogen and phosphate for second crop of paddy, wheat, 
cotton and maize, 

(^^) To work out the manurial requirement of various crop rotations; 

(ni) To study tbe response of phosj)hate fertilization of legumes and its 
residual effect on cereal or cash crops compared to direct nitrogenous 
manuring of these crops; 

(iJ-y) To find out the suitable method and optimum time of application 
of fertilizer for major field crops; 

{v) To investigate the inter-relationship of fertilizers to cultural practices, 
such as dates of sowing or planting, seed-rates, spacmg etc. 

With these objectives in view eight complex factorial experiments were 
planned for conducting at 34 Centres, representing the various agro-climatic 
regions of the country. At each Centre, an area of 15 acres has been leased 
from cultivators and experiments were conducted on five acres at a time in 
rotation in each season. During 1957-58, financial sanction was issued for 33 
centres, the site for the remaining centre to be located ao Kakarpara Irri- 
gation Project (Bombay State) has not been finalized. Out of 33 centres, 
two centres located in Bibar were selected and approved by the sub-com- 
mittee on Pertilizer Trials in April, 1958. As such, no experiments were taken up 
at these two centres. 


The number of experiments conducted at the various centres during the 
year 1957-68 {Kliarif m\d Eabi seasons) are given in Table below : 

Table 


1 

t 

state 1 Ceniie 

1 

i 

Total 
Xo of 

1 

con- 

ducted 

Season-wise and Crop-wise distribution of experiments 

Khaiif 

Babi 

Crop 

O 

Crop 

i Type of 
Expt. 

Andhra Pi a- ' Marufccru 

6 

Paddy 

2,7 

Paddy 

2, 4, 6, 7 

(ledi 1 Ohinnegonehal 

4 

Paddy 

2, 4, 5, 7 



1 Ohalvai 

4 

Paddv 

6 (TCM), 7 

Wheat 

4 

1 

1 


Khanf 

4 



1 


Legumes 




Bomliay ^ Karjat 

0 

Paddy 

2. 4, 5, 6 



i 



(TCM) 6,7. 

i 

1 




Table — contd. 


State 

Ceatre 

Season-wise and orop-wj!s© 

Total 

distribution of experiments 

Ko. of 

Expts Kharif 

eon- 

Babi 



(Incted 

Crop 

Tvpe of Expt. 

Crop 

Tvpe of Bxpt, 

Bomliav 

IXmrala 

6 Cotton 

2,0 

Wheat 

4, 8 



Kharif 

4 





legume 






Jowar 





Lakhmapiir 

7 Kharif 

4 

Wheat 

L4/>, 6 



Legumes 



G (TC¥) 


Akola 

2 Cotton 

2 





Jowar 






groundnut 






Cotton 

8 



Kerala 

Karumanam i 

3 Paddy 

2,5,8 




Adnt hurai 

7 Paddy 

2,4,5, 6 

i Paddy 

2, 6 (TOM) 




G (TOM) 

(second 






crop) 



Bharauisa^ar 

5 Cotton 

2,5 

Cotton 




Jowar 

6, 8 



/^ladhya 

Bhngwai 

7 Paddy 

3, 3, 4, 

Wheat 

3, 4, 8 

Pradesh 



6 (TOM), 7 





Khanf 

4 





legumes 





Ujiaiii 

0 Cotton 

5, 8, 

Wheat 

5, G, 8 



Jowar 

5, 6,8 





Cotton 






Jowar 

6 (TCH) 





G. nut 





Raipur 

5 Paddy 

2,4,“, 6, 7 




Satna 

5 Paddy 

5,0,7 

Wheat 

1,8 


Obedullahgunj 

0 


Wheat 

1, 3,5,6, 






6, (TOM) 8 


Powerkheda 

7 


Wheat 

I,2,3,4, 5,6,8, 

Mysore 

Gangavati 

5 Jowar 

2,8 

Wheat 

2,4 



Kharif 

4 





legumes 





Shimoga 

4 Paddy 

2,5,6, 6 






(TCH) 




Ponnampet 

, . 

. . 



OriBsa 

Kendrapara 

4 Paddy 

2,4,6, (TCM) 




Barapalli 

9 Paddy 

2, 3,4,0 

Wheat 

1,3 





Cotton 

3,5.8 





Potato 


Bajastlian . ‘ 

^hriganganagar 

7 Cotton 

2,3 

Wheat 

1,2, 4,8 



Kharif 

4 





legumes 




Punjab 

Nasirpur 

9 Paddy 

5 

Wheat 

1,4,5,6,S 



Maize 

8 





Cotton 

2 





Kharif 

4 





iegu-meu 





Sirsa 

4 Cotton 

2,3 

Wheat 

4 



Kharif 

4 





legumes 
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Table — concU, 




Total 

Season- wise and crop-wise distribution of experiments 

Stat© 

Centre 

No. of 
espts. 
con- 1 

Kbarif 

Babi 



ducted 

Crop 

1 

Type of Expt. 

Crop 

Type of Expt. 

Uttar 

Pradesh 

Kanpur (pura 
farm) 

7 

1 

Maize 

Kharif 

legumes 

Maize 

Kharif 

legumes 

Til 

Maize 

Kharif 

legumes 

Paddy 

1 Paddy 

1 Paddy 

1 Paddy 

6 (TCM) 

4 

Wheat 

4,5,6, 6{T0M) 
8 


Varanasi 

6 

6 (TCM) 

4 

Wheat 

4,6,6 (TMC),8 

West 

Bengal 

Assam 
Jammu 
& Kashmir'^ 

Bichpuri 

Burdwan 

Digha 

Tinsukia 

Kudwani 

5 

6 

5 

4 

5 

8 

3 

4 

2. 4. 5.6, 

6 (TCM), 7 

2.4.6.6, 
e (TCM) 

3, 4, 5, 7 
2,4,5,? 

Wheat 

3,4, 


♦Layout plans were sent, but whether the experiments were conducted or not is not 
known. 


During the year, 169 experiments were conducted at 31 centres. 

The data of most of these experiments have been received by the Statistical Wing of the 
I.C«A.B. for analysis. 

SOIL SCIENCE 
SOIL IMPROVEMENT 

(a) Land Reclamation — In the scheme for the study of composition of 
plants growing in Usar lands under reclamation (started in 1966), in the 
Botany Department of Lucknow University, experiments were conducted both 
under pot culture and in field. Natural soils typifying the various stages of 
salinity and alkali were used in pot culture. Field samples representing three 
stages in reclamation were obtained. Barley variety K-12 was sown in pot 
soil culture at three levels of alkalinity (pH 8*5, 9»0 and 10*0) each at two 
levels of salinity. Sites having the same variety of barley at three alkalinity 
levels (pH 8*6, 9*2 and 9*8) representing three stages in the reclamation of 
typical Usar soil, were selected. Additional nitrogen was added to one series 
of pot culture and its effect on the availability of other nutrients studied. 
Plants raised in pot soil culture and in field were analysed at three stages of 
growth for micro and micro-nutrient elements, ascorbic acid, chlorophyll, 
carbohydrate and nitrogen fractions. Plants showing good and bad growth 
were collected and analysed for catalase activity. 

Growth was markedly depressed at high alkalinity (i.e., pH 10 in pot 
soil culture and pH 9*8 in the fields). Growth became better and yields increas- 
ed with a lowering of the pH to 9*0 in the pots and 9*2 in the fields. On 
a further lowering of pH, yields were further increased in pot culture. The 
highest yields were, however, obtained at pH 9*2 in the fields. Yields of 



the field plants were five to six times more than that of plants raised in nni’ec-* 
laimed Usar soils in pot culture ; but were about ten times less than that of 
plants grown in sand culture in which root space was limited. Addition of 
nitrogen in pot culture resulted in increased yield and better growth at the 
three pH levels. The effect was, however, least marked at pH 10*0. 

Potassium and phosphorus were markedly depressed at high pH 
(9* 8 and 10*0) both in fields and in pots. Lowering of pH both in pot culture 
and in the fields under reclamation, brought about a very favourable response 
on their availability. Better growth of plant corresponded to an increase in 
potassium and phosphorus content of plants both in fields and pot. Mtrogen 
content (especially protein nitrogen) was high both in the field and in pot 
culture. A marked increase in growth was found, however, at all pH levels m 
pot culture studies with addition of nitrogen, the increase being least marked 
at pH 10. Availability of magnesium and calcium was, in gerneral very low, 
but was increased by the addition of Nitrogen to the soil in pot culture. In 
the plants in unreclaimed Usar soils in pot culture, iron, zinc and 
molybdenum were unusually high. Addition of nitrogen to the soils of 
different pH and salinity in pot culture resulted in depression of iron, zinc, 
and molybdenum. But manganese and copper were not affected with field condi- 
tions, iron and zinc w^ere comparatively low. 

A comparative study of plants (at 65 days) in the same blocks showed that 
plants showing bad growth, compared to plant showing good growth, had a high 
concentration of hon, manganese, copper and zinc. Catalase activity and 
chlorophyll did not show appreciable difference in the good and bad samples 
showing thereby that iron was not in short supply. Molybdenum, on the 
whole, appears to be rather high both in pot culture and in the fields. No 
starch was found at 8 * 5 to 10 • 0 in the pot cultme on (unreclaimed) Usar. Grains 
at high pH were considerably low in starch in the fields. Reducing 
sugars were depressed at high pH. Ascorbic acid showed an appreciable 
decrease wdth fall in pH and increase in growth. But a higher ascorbic acid 
content was found in plants showing bad growth. 

(b) Soil conditioners — The scheme on '‘Synthetic Polyelectrolytes as Soil 
Conditioners’^ was in operation since 1957 at the Indian Association for the 
Cultivation of Science, Calcutta, under Prof. Palit with the object of preparing 
Krilium type Polyelectrol 3 rtes and studying their effect in aggregation in 
various types of Indian soils. Krilium type of the materials were synthesised 
from the starting material acrylonitrile. The work involved the following five 
steps : (a) thorough purification of the monomer, acrylonitrile, (6) synthesis of 
catalysts, (c) polymerization, (d) determination of molecular weight, and (e) 
hydrolysis. 

mih ENRICHMENT 

(a) Humification — ^The object of the scheme for research on ''humification 
of organic matter in relation to the physico-chemical properties of soils” at 
the Agra College, in operation since 1953, was to study the physico-chemical 
properties of soils in relation to humification of organic matter and to correlate 
the effect of artificial humification on the fertility status of soils in the Agra 
district. The experimental results indicate that the mineralised nitrogen 



content in the ‘■diiniat’ soil of Agra district can be increased by the humification 
of local weeds and plants, irrespective of their being leguminous or nou-legu- 
minous. In most cases of humification, the of the soil drifted slightly 
towards alkalinity at the end of 16 weeks, while in case of Chhotta dahatura 
{Xantliiuni slumarium) and Chalavad {Cassia obtusifolia) the of the humified 
soil samples drifted slightly towards acidity. The moisture content of the 
Mu mat soiF increased considerably as a result of humification. Sticky-point 
and porosity values were defiiutely higher in humified soil samples than iu the 
original untreated soil. These definitely indicate that the essential physical 
properties are much improved by the humification of the legummous and non- 
leguminous weeds and jilants. Exchangeable calcium also increased xn 
humified soil samples in comparison to the original untreated soils. But no 
sharp distinction can be made betiveen non-legumes and legumes as regards 
free exchange property in soil by their humification. 

(b) Earthworm Culture— In the Scheme for the Survey of the Micro-flora 
of soils in relation to their structure and the role of earth-worms in the Micro- 
flora of soils wJiich has worked for three years (i.e., 1954 to 1957) at Fermenta- 
tion Technology Laboratory, Indian Institute of Science, Bangalore, counts of 
bacteria, actinomycetes and moulds, studies on the physiologically active 
groups of micro-organisms in soil, and dry aggregate and mechanical analysis 
of soil data such as colour, moisture, etc. have been made. A few genera 
of bacteria distinctly dominate over the others in their biochemical ability. The 
most versatile and commonly encountered micro-organism in soils, however, 
was Pseiidomoms. JSesides decomposing organic matter, some soil pseudo- 
monads produce polysaccharides which have an imiiortant role m the cementing 
of soil particles. In the case of pectin d^^composition, the t 5 q:)e of organism 
involved depends on the type of soil The coarser (sandy and vsandyloam) 
soils harboured more of sporeforming pectinolytic bacilli. Quantitative utilisa- 
tion of pure pectin by some pure cultures of Pseudomonas was observed, though 
so far relatively few claims regarding pectin fermentation have been sub- 
stantiated with chemical evidence. Fuither i3seudomonads have not been 
incriminated in the process until very recently. Besides the pseudomonads, 
moulds belonging to the Aspergillus and Penictlltwn genera seem to be equally 
important entities res])onsible for the breakdown of inositol and oleate in soils. 

Experiments were conducted m the laboratory as well as in tlie field on the 
role of earth-worms m the alteration of micro-flora of soils. Usually earth- 
worms were found to influence favourably tlie numbers of Azotohacter cells in 
soil. But there was no consistent mcivase or decrease in the total bacterial, 
actinomycal and fungal populations of the soil due to the presence of earth- 
worms. The earth-worms did not seem to appreciably influence either the 
number or the tjqies of some of tiie pliysiological groups of soil micro-organisms, 
although a slight increase in the number of cellulose, pectin oxalate and inositol 
utilising micro-organisms was recorded No conclusions could be drawn 
regarding the influence of earth-worms on the coliform flora of soils. Inasmuch 
as the nitrogen-fixing bacteria, Azotohacter, and to a lesser extent, the celluloly- 
tic, pectinolytic, and oxalate and inositol-decomposing micro-organisms under- 
go an increase in the soil due to the activities of earth-worms, it may be assumed 
that there exist certain other specific types of micro-organisms which may be 
influenced by earth -wmiins. Further expeiimentation on the more specific 



piiysiological types of micro-organisms may reveal more facts on tbe role of 
earth-worms in the soil insofar as their influence on soil microfiora is concerned. 

(c) Inoculation — ^In the Scheme for research on Azotobacber inoculation 
of crops (in operation since 1951) at the State Agricultural Research Institute at 
Tollygunge in West Bengal, to find out the effect of inoculation of the seeds with 
Azotobacber on the growth and yield of am paddy and jute, a new species of 
nitrogen-fkiiig organism was isolated from the soils of Adisapagiani. Study 
of its morphological and cultural characters, showed that the cells are rod shaped 
and are sometimes surrounded by a capsule. Dark granular bodies are present 
along the cells. The size of the cells varied from 3*3 to 5*4 microns. The 
Organism grew well on nitrogen-free medium containing glucose or mannite. 
But no growth was observed in medium containing dextrin or sucrose. The 
organism fixed 12 to 21 mg. of nitrogen per gm. of sugar consumed. Maximum 
amount of fixation was, however, observed m medium containing KHg BO^. 

It was found that molybdenum stimulated nitrogeii-fixation but the amount of 
nitrogen fixed was independent of the concentration of molybdenum. Maxi- 
mum amount of nitrogen was fixed at pH 6 and 7 in medium containing mannitol 
and glucose respectively. A fall of was observed in the medium after 
inoculation. 

In the studies on the effect of legume seed inoculation and strain competi- 
tion (in operation since 1956) at the Presidency College, Calcutta, in addition 
to the old strains, about 16 different strains of the root nodule bacteria of pulses 
viz., Cicer, Lens, and Pkaseohs were collected from different parts of West 
Bengal. Morphology and size of nodules and cultural characteristics were noted 
in each case. These strains w^ere isolated, sub-cultured and purified by dilution 
and plate method. Exi^erimental plots were inoculated with one strain at a time. 
Nodules produced on these plants were studied and were also used for isolating 
further strains. About 36 plant passage strains were obtained in the laboratory. 
Nodules are significantly absent on Cicer plants in garden plots unless the seeds 
are inoculated with good strain (Berhampur strain of Cicer) prior to sowing. 

Standardisation of Methods — ^The scheme for '‘Standardisation of methods 
of soil analysis’’ under Dr, A.N. Puri, Director, Field Research Station, Bombay 
in operation since 1954, w’as aimed at examining the existing methods of soil 
analysis and selection, with suitable modifications, of the most appropriate 
methods for Indian soils under Indian conditions. During the year the follow- 
ing methods were formulated as brought out in the following bulletins. 

BuUetine No* o— Organic Carbon : Methods for determining Organic 
carbon and humus. 

{{) Walkley and Black’s method. 

{lb) Puri’s alkaline permanganate method. 

Bulletin No. 6 — ^Determination of ultra clay in soils. 

(?) Puri’s Micro pipette technique. 

(it) From vapour pressure curves. 

Bulletin No. 7— Determination of hygroscopic moisture and vapour pressure 
curves and soils. 

Bulliiin No. S — Titration curves and dissociation contents of soils. 



ENTOMOLOGY 
INSECT PHY8IOLOUY 

Onder the scheme for nutritional and biological studies on insects of agri- 
cultural importance, inyestigations are under progress at the Indian Agricultural 
Eesearch Institute, New Delhi since 1956, to determine the nutritional require- 
ment of insects with reference to their relation between food and feeding habits. 
Rluzopertha dominica was reared on various plant products and the develop- 
mental and survival response of its stages was observed. L, onjzae w’as fed on 
several cereals, millets, pulses and spices at both larval and adult stages and 
the nutritional value of these cereals was recorded. A new technique of rearing 
Sitophilus oryzae on artificial grains has also been devised. 

The scheme for investigating physiological relabionships between insect 
pests and their host plants, has been in operation since 1956 at the Delhi 
University. A study was made of the food and feeding characteristics of 
Oxycarenm loelus, (a pest of cotton and other malvaceous plants). Investi- 
gations on its preference to a variety of malvaceous plants showed that among 
hollyhock, cotton and ladies’ finger plants, Oxycarenus loetus, showed a distinct 
preference to hollyhock over the other two. It was also found that in a majority 
of cases food passed through the entire alimentary canal of the insect rapidly, the 
first lot being excreted out between 45 minutes, and 1 hour 20 minutes. 

Insecticidal studies — ^A co-ordinated scheme has been in progress at Poona 
since 1956 to investigate the efficacy of different formulations of DDT, BHC 
and allied insecticides against important pests under Indian conditions. 

{a) In the pink boll- worm trials on cotton in one experiment, four spray 
applications of 8 ozs. of endrin per acre and 0 • 02 per cent, gusathion 
gave significantly lower incidence of the pest than the untreated 
cotton and also gave significantly higher yields. In another similar 
experiment three applications of endrin (8 oz. per acre) and gusathion 
(0*02%) did not give significant decrease in infestation in bolls, but 
endrin showed significantly less incidence in locules and higher yield. 
In a third spraying experiment, where 4, 6, and 8 sprays of endrin (8 
ozs. per acre) were compared with 6 applications of 0* 02% thiometon 
gusathion and diazinon each, it was observed that 4 applica- 
tions of endrin and 6 of thiometon did not give significant decrease in 
incidence in bolls as well as increase in yield. Though diazinon gave 
significant decrease in incidence, it gave lower yield than the un- 
treated, Trials conducted with 1% endrin dust and DDT, BHC, 
plus sulphur mixture indicated that 4 applications of either of them 
gave significant decrease m the incidence of pink boU-worm ac- 
companied with higher yields. In another experiment, 7 applica- 
tions of these dusts gave similar results. 

Q)) In Aphid trials, in one experiment, endnn 2 ozs., 4 ozs., parathion 
0*02%, 0*04% and BHC 0*2% were all found to be superior to 
nicotine sulphate. This was also confirmed by a second experiment 
on the same lines. In a third experiment, however, nicotine sul- 
phate was not found inferior to 0*02% parathion and endiin (2 oz. 
per acre). 



Toxicity Studies — scheme lias been in progress since 1956, at the LA.R.I. 
New Delhi, for exploration of toxicity hazards in the use of modern insecticides 
against cattle and human beings, with a view to finding out the limits to which 
these insecticides could be safely used on agricultural crops and stored grains 
without danger of poisoning to men and cattle. 

Result of investigation on stored foodgrains indicated the stability of 
DDT, during the two months^ storage of treated wheat grains in jars under room 
conditions (where the temperature and humidity ranged from 62 to lOO'^F 
and 5 to 6 per cent, R. H. respectively). There was no decrease in the DDT 
residues. Bioassay studies taking T. granmia adults as test insects, also con- 
firmed this. 

In a field exxieriment on Kahri (C^tcum^s melo), four dustings of 5% DDT 
dust at the rate of 6-12 Ib./acre were given up to the flowering stage at weekly 
intervals. Chemical analysis showed that there was no translocation of the 
insecticide in the fruit. In another experiment, the fifth dusting was given 
when small fruits had appeared. There were practically no DDT residues in 
the samples collected a week after the final dusting. In another field experi- 
ment, bJiindi crop {Abehnoschus esculentus) was dusted thrice with 5% DDT 
(at the rate of 6 to 12 Ib./acre) at fortnightly intervals. BJiindi fruits collected 
a week after dusting gave DDT contents from 0*3 p.p.m. to 0*85 p.p.m., indi- 
cating that the field conditions have caused considerable loss of insecticidal 
residues in one week and the quantities present are much less than the tolerance 
limit prescribed. 

OARDAJ^IOM PESTS 

Investigations are under progress into foorkey disease of cardamom in 
West Bengal, at Kalimpong. It was observed that the population of insects is 
the maximum from March to May and spra}ring the plantations during the ];)eriod 
appeared to prevent the future incidence of the disease considerably. Further 
folidol E 605 spray was found to be more effective in killing the cardamom j)ests 
than nicotine sulphate or tabacco decoction. Manurial experiments in different 
centres indicated that application of manure could bring about increased 
yield and also that the disease was not due to poor soil conditions. It apx:)eared 
that either super phosphate alone or in combination with ammonium sulphate 
gave good effect. 

UASHEWNUT PESTS 

Study of the different pests on cashew at Coimbatore shoived, that the 
most damaging insects are : the cashew root and stem borer {Plocaederus ferrug- 
imtvus Li) the leaf thrips — {Selemtlirips,) etc. affected the young plants serious- 
ly ; the leaf miner {Aerocercops syngramma M) severely damaging fresh leaves; 
the tea mosquito, {Hexiopitis antoniiS) injuring a number of tender shoots; and 
the caterpillar {Clielarm JiaJigramma M) affecting thetender shoots and in- 
florescence. 

The pests of lesser importance were: the leaf Webber [Ortliage sj).), the leaf 
eating hairy caterpillar {Metamstriahyrtaca C), the flower thrips {RJiyncJiothnps 
raomsis G) and yellow thrips (unidentified), the aphid {Taxeptera odmae) viz., 
the mealy bugs (Ferisiana virgata C), the and nut borer {Thylacoptila 
panrosema M) and a Chrysomelid beetle. Although these are generally minor 
pests, they could become serious in isolated areas occasionally. 
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Others like the G.ometxid cateipUlar (Oenospila) a small 

„4 

weevils, etc.; v'ere always of minor status only. 

(a) Shoct t rying-The bug {HoJopeitts antcmii f ') 
an appreciable degree of shoot drying m nurseries and on Bolated ^eeB. 

Lil conditions withrocky sub-stratc, fungi causing die-back, etc., wcretheotnei 

causes. 1 T i. 1 

Ibl Inflorescence drying— Inflorescence drymgwas noted m a 
. 4e“rnr;,4. W mfy bugs 

caused dryiiisf up of inflorescence and slxeuding of fl i^iY^Qfyp in the 

SSjaSr ChelL M.>— M. u-as noted to 

SendLai area in TiruchirappaUi district. It was found to bore into iMorescencc 
TZ early state. This is distinct ftom blossom withering observed in other 

(c) Insecticidal trials— An observational trial against 

Plocadems Jhmuginms L. indicated the usefulness o ® ^gpgg^; 

cent, to the basal portion of the trunk and root region for controllmg the pest 
after the mechaincal removal of live stages. 

TERMITES 

Termite research schemes are in progress at (1) ^ ’U .^.^J-Srakun 
Zoological Sui vey of India, Calcutta ; (3) Forest Eesearch Ins , 
and (4) Agricultural College and Institute, Anand. 

The scheme at the I.A.E.L, New Delhi inoperatioii since 1952 is 
to evolve suitable insecticidal control measures agains n^^Tenriites cause 
agricultural crops, such as wheat, sugarcane, plfUdb more so in 

considerable damage to sugarcane, and wheat in Madhya ic ’ 
uniirigated areas, and in the case of thelattm', CycMmnes spp. K , 
commonly associated throughout Madhya Pradesh. o/lrvufnfprmes 

wooden /olcs m ‘Pan’ gardens in Nagda village, were i^f^f®^^^®?^7ncMence 

sp. In an experiment to study the effect of different see ra es , i 

of termites, tests vith wheat (of 50, 60, 70 and 80 lb. per acre) s Aidrin 
there was no significant difference for percentage damage Jie c , • > 

Chlordane and Dieldrin ( 0 - 250 / 0 , 0-6 and l-0O4) at 16 gallons per acre garc 
feiguificant control of tennites in cotton. 

At the Forest Eesearch Institute Centre, Dehradun, revismn of 
NamMenws'’' (Family Tciimtidac; Sub-family Nasutitc •, 

completed. Work^^was also carried out to revise the genus I ospi a 
the other genera of the , sub-family . 

At the Anand Centre, a scheme has been in pr<)gress since 
distribution and hfe-history of different species of ternii es in ^ ] nniarrlq-np 
advise suitable control iiv'osures. Field iiials with Aldrin. , r.n.nwc nr 
DDT, Dieldrin, Eudnn Lmdane and Toxapheno either as dust m 

jiaste on the cut ends, or dipping the sugarcane sets before sowings ^ ^ 

per cent. BHC at 50 lb. p« acre along tbe furrow (which is a recommended 
method) was inferior to most other compounds like Dioldrm, Aldun, Endrim 
used in similar manner.' Some of the best treatments f 

percentage of germination of sugarcane sets were 2-o irer cen . 10 



2 per cent. Aldrin dust, 1 per cent. Eudrm dust, 5 per cent. Cliloradano dust and 1 
per cent, AJdriia. Past experiments showed that seed treatments of wheat with 
Aldrin, Dioldrm, DDT, BHC or mercurial fungicides did not give better germina- 
tion or better stand or increased yield. Preliminary experiments to ascertain the 
effect of castor cake for termite control has shown that though there is slightly 
less infestation in crops treated with castor cake as compared to farmyard man- 
ure and untreated, the difference is not of sufficient magnitude to be relied up- 
on for practical control. Attempts made to control terrnitas by poison baits 
of 5 per cent. DDT or Pans green or 1 percent. Endrin did not give satisfactory 
control of existing infested patches. 

RATS 

The scheme for the systematic and biological studies of rats of Delhi^ is 
in operation at the Delhi University since Juno 1956, with the object of col- 
lecting knowledge about the common Delhi rats, their burrowing and breed- 
ing habits, and to adopt control measures. In all 868 rats belonging to 
six different genera i.e., (1) Rattus rattus (house rat), (2) BIuss dubius (house 
mouse), (3) Ncr'^oJcia indict (field rat), (4) Bandicota iniim (field rat), (5) 
Qerbillus indtem (field rat) and (6) (field rat), ha-v e been 

collected from the Delhi city. Out of these, the first two are found in houses 
and the other four varieties in fields. Study of their burrowing habits reveal 
that no particular pattern is followed in the making of burrows by the different 
rats. The longest burrow opciiod was 8t feet in length. The depth of the burrow 
varies from 2'^ to 14" while the diameter ranges from 2 to 8 inches. Breeding 
chambers are also found in the burrows. The method of catching the field rats 
by means of flooding the burrows with water was not successful ux tlie case of 
very long burrows. 

:myoologv 

Cardamom diseases — Under the co-ordinated Plant \hrus Research Scheme 
(Eastern Zone), at Kalimpong, West Bengal, survey work was carried out in 
73 orchards, nurseries and gardens (including tea gardens), besides the State 
Agricultural Farm at Kalimpong. Observations in Algarali in Kalimpong Sub- 
division showed that the disease was characterised by typical mosaic s\niiptoms 
ami was associated with yield reductions in cardamom. Preliminary transmission 
tests showed that the casual agent was virus. The disease causes severe crinkling 
of the lca-\’es accompaniod by vein clearing, profuse vegetative growth from 
the main axis, and malformation of flowers. 

Cashewnut diseases —In the scheme for research on pf^sts and diseases of 
casbewnut at Coimbatore, Madras, it w^as noticed that dieback of pink disease 
(caused by Pollicularia salmonicolar), was a major disease prevalent along the 
coastal areas. The incidence was high in localities w^here the trees were growm 
on poor soil or hard substratum. The drying up of the twigs and bigger branches 
was higher at Nile'ihwar (South Kanara) and Pudukudi (Tiruchirappalli) areas 
than in other places However, this disease could be controlled by adopting 
field sanitation and spraying. The grey blight {caused bij Peslalotta dichaela) 
was widespread and caused leaf spots to a considerable extent, specially on 
older leaves. The shoot drying, a eoinbinad effect of insect puncturing and 
later infection by Gloeosperius nuiuffiferac and Pphomps^s anacerdii^ however, 



seemed to be tlie major problem in cashew growing areas. Though the affected 
trees put forth new shoots below the dried ones, they were also in turn attacked 
and consequently dried up. This malady was higher on the West Coast than 
in the East Coast districts. Apple rot and" nut spotting were found to be occur- 
ring along both the coastal tracts, causing damage mainly to the cashew apple 
but sometimes extending to the green nuts also. The inflorescence drying, caused 
by Gloosporium fmngiferae was also widespread but the extent of damage 
varied from place to place. The other minor diseases, namely the leaf spots 
(caused by Lahridium sp., Geratoplioma sp., Mycosphaeralla sp., Coniothjrium 
sp. and Beltrania sp.) were also recorded with varying intensity of infection. 

In storage, up to 18 per cent, of the cashew kernels were affected by Aspergillus 
mger and Rhizopus. The infection might be due to storing immature nuts or 
improperly dried nuts before storage. Black spot disease, (the cause of which 
is being investigated), was found more in the South African nuts extending up 
to 4*83 per cent, while it was only up to 0*77 per cent, in the Indian nuts. 

CasheWnut parasite — Investigations on pest and diseases of oashewnut 
plantations at Coimbatore Madras, revealed two phanerogamic parasites, viz., 
Guscuia sx>. and LorantJies sp., parasitising cashew plants, 

PARASITIC WEEDS 

Bundha Weed — ^The scheme for the control and ultimate eradication 
of Bundha parasite, at the Horticultural Research Institute, Saharanpur, aims 
at finding out the extent and intensity of infection in the area under investi- 
gation, eradicating the parasite and finding out the number of physiological 
races that may exist in the area. Out of the 148 different hosts found so far in 
Saharanpur and Dehra Dun districts, many are important fruit trees (and 
some have been reported for the first time). The following control measures 
were undertaken with variable results : 

(i) Pruning — T he parasite as well as the burr were pruned and the pruned 
parts were pasted with one of the following: (a) Ostic, (b) Grease, (c) Paraffin oil. 
The pastes produced very conflicting results, as only some of the younger 
parasites were killed while vigorous ones resprouted within two to three months. 

(^^) Injections — ^Injections also gave vwiod results. Two 4-D killed the 
parasite in most of the cases but proved very toxic to Mangifera indica L., 
Citrus aurantifoha Swingle, and Psidium gimjava L Sodium salt of 2, 4-D, 
Fernoxone, and potassium salt of 2, 4, 5-T proved even more toxic to the 
hosts; while maleic hycirazide injections were ineffective. Other chemical 
injections were less effective than 2, 4-D or its sodium salt and they were also 
toxic to some of the hosts. For instance, copper sulphate was toxic to Citrus 
aiirantifolia Swingle, CalUstemon lanceolatum DC and Achras sapota i,, while 
ammonium sulphamate was highly toxic to Mmujifera indim L. 

{Hi) Sprays — Sprays of the chemicals and plant regulators produced 
more or less the same effect on the host, as in the case of injections. But its 
effect on the parasite was more pronounced. Sprays of 0*75 per cent. 2, 4-D, 
sodium salt of 2, 4-D and Fernoxone killed the parasites. Maleic bydrazide 
sprays on the other hand, had no remarkable effect either on the parasite or on 
the host. In chemical sprays, only 4 per cent, ammonium thicynate killed a few 
of the younger parasites. 
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MANGO 

Ifflanurial Trial — ^At tKe Horticultural Research Institute, Saiiaranpxir 
manurial trial was laid out in 1951 with three varieties viz, Dusehri, Kailwa, 
Durgilal and Asaujia Deoband, with two treatments control and complete 
N.P.K. fertilizer. No conclusive results are yet available but the data indicated 
that the manured plants were slightly better than the unmaniired ones (control) . 

Blossom ThiEuing Trial — In order to control the biennial bearing habit 
in mango, an experiment on ‘Blossom Thinning’ was initiated at the Horticul- 
tural Research Institute, Saharanpur (U.P.). This trial was laid out in 1951 
with three varieties viz., FajnZafran%Fajn White a^iiiSamarbeMsMGImusa. 
Two treatments were given: (1) control and (2) removal of 50 per cent, of blos- 
soms in the ‘on’ year. The data were statistically analysed. The results of the 
analysis of variance indicated that Samarbehisht Chausa made the maximum 
gro'v^h and tree spread while Fajti Zafrani recorded the minimum development. 

Hybridization — Hybridization work is in progress at the Horticultural 
Research Institute, Saharanpur. Crosses were made between Totapari Small 
Red and Langra with a view to transmit the regular-bearing character and 
lateness of the former to the Langra variety. No fruit was retained till maturity 
this year. The one seeding of this cross, made in 1955, has attained by now 
a height of 125 cm. One of the three F-^ seedlings of the cross Dusehri X Totapari 
Hyderabad, planted in 1954, fruited this year and description has been recorded 
of the fruit and tree characters. Similar detailed descriptioios were recorded 
of the hybrid seedlings of the cross Dusehrix Romani, one hybrid seedling of the 
cross Dusehri X Fajri Zafrani, and of one hybrid seedling of the reciprocal 
cross, Fajri Zafrani X Dusehri. 

Physiological Studies — ^Physiological studies on factors governing the 
root formation in cuttings and layerings of fruit trees were made at Calcutta 
University. Marked root-forming effects were obtained by the application of 
IBA (Indolebutryic acid) and NAA (Naphthaleneacetic acid) on mango layerings. 
The best effects were produced with a concentration of 5000 p.p.m. in lanolin 
and application of growth-promoting substances at the time of ringing. As 
between layerings made in May and June, the latter showed larger percentage 
of success with IBA, while with NAA the former i.e., layerings made in May 
gave better results. In a preliminary experiment on interaction of auxins and 
vitamins, amino acid and sugars with mango cuttings, indications of swelling 
and callus information were observed. 

Invest^ations on insect pests- — Investigations carried out on serious insect 
pests attacking fruit and fruit trees, grown in the plains of U.P., showed that 
Mango gall flies and Mango mealy bug were serious menace to the mango 
industry. Preliminary trials to control the mango gall flies {procontarinia mat- 
teiana Kieff & Cecc. and Amradiplosis spp. showed that spraying the galled 
leaves with 0*1 per cent, parathion emulsion, four times at weekly intervals 
during February before the emergence of flies, was highly effective in killing 
the larvae all of types of gall flies. Spraying with 0*25 per cent. D.D.T, 
emulsion under similar conditions was fairly effective against the larvae of 
P. matteiana and Amrodiplosis viriidigallicola. 



Preliminary trials on the control of mango mealy bug [Dmsiclia stehhingi 
Green) showed that 0-1 per cent, parathion emulsion spray gave 92 per cent, 
mortality of nymphs and adults on the trees. 

BANANA 

Farietal Collection — ^In Bombay State, under the Banana Research 
Scheme, Ganeshkhind, 25 table and 8 cooking varieties and 6 wild types were 
added to the collection, bringing the total number in the collection to 143, 
comprising 98 table varieties, 28 cooking varieties, and 17 wild The 

botanical descriptions of the varieties are being recorded and their economic 
characters are under study. 

Mutants and Variations— A variation was spotted in the Basrai variety 
having thicker fruits with a heavier bunch in a cultivator’s field near Surat. The 
plant was semi-tall and the fruit and bunch characters resembled that of 
Harichal, Tts suckers are being planted for further investigation. 

Hybridization — ^At Ganeshkhind (Poona), preliminary data on resivS- 
tance of banana varieties to ‘Leaf mosaic’ are being collected with a view to 
take up hybridisation work to evolve disease-resistant varieties. Out of the 30 
varieties tested so far, five varieties viz., Ghim hontlm, ‘Hazari’, ‘Malbhog’, ‘Tel 
ehakrakeli’ and Musa balbiskim showed no sj’mptoms of the disease after 
inoculation. These varieties will be tested again for confirmation along with the 
rest of the varieties. 

Propagation Practices — ^Extensive studies were undertaken on the propa- 
gation practices at the Ganeshkhind station, Poona ({) Studies on the utility 
of bits of corms as planting material revealed that various sizes of bits of conns 
gave the same performance as the 2 lb. whole rhizomes. The pit method of 
planting showed a slight advantage over the furrow method. The results were 
not statistically significant, (n) StudievS on the usefulness of various sizes of 
rhizomQS from the primary and secondary groups as planting material showed 
that 1 lb. rhizomes both in the primary as well as secondary groups gave signi- 
ficantly better yield by weight of bunch than the 3 lb. primary rhizomes and 
2 Ib. secondary rhizomes although the yield by number of fruit was practically 
the same. In flowering, the 1 ib. primary rhizome and both the secondary 
rhizomes took longer time than the one and two lb. primary rhizomes, (in) 
Studies regarding the age of sucker and season of planting showed that the 
growth of plants from March planting had been much better than those of 
June, the growth measurements being significant only in respect of the number 
of leaves produced. 

Cultural and Manurxal Trial — In a spacmg-cmn-maimrial-cum-varietal 
trial laid out at the Ganeshkhind Station, Poona, significant results were obtained 
for spacing and varieties and not for manures. The close spacing gave signifi- 
cantly hotter yield per plant. 

Diseases oi Banana — ^Under the scheme for Tnvestigation and Control of 
Chlorosis disease of banana’ in Bombay State, preliminary sur^^ey work regarding 
the incidence of chlorosis of banana, was undertaken in villages selected at 
random in East Khand^h, Surat and Poona districts. One hundred and 
seventy-six villages covering 2,818 acres were suiweyed. The incidence was 
ail in 118 villages, up to 2 per cent, in 42, 2 to 5 percent, in 7, and 5 per cent* 
md above in 9 villages. 



In Kerala State, investigations were nnder progress to find out control 
measures for bunoliy top disease of banana. Some of the important aspects 
under study were: symptoms and transmission of the disease, reaction of 
various varieties of bananas to it, population studies of the vector Penfalonia 
mgronervosa and the host range of the virus and the vector. 

Transmission tests of the virus showed that the bunchy lop disease could 
not be transmitted to healthy plants by mechanical means. Howeve}*, it 
could be transmitted by the infective aphid Pentalonia nigronermsa. 

Out of 32 varieties inoculated to study their reaction to the disease 
s 3 miptoms developed only in the following ten varieties — Nenfhran, Polanihoian^ 
Kali, Sinmalai, Kanmn, Vanm/i, Adaklcaltaman , Patcha Mmtha Bathes, 
TMnivanihapuram and KanmahadalL 

Studies on the seasonal incidence of the vector revealed that it was 
relatively abundant during November to January and was scarce during dry 
weather from January to May and heavy rains from J une to August which seemed 
to be adverse to aphids. The period of succulent growth after the lieavy 
rains seemed io be favourable to them. 

The virus persisted throughout the life of the plant when once the plant 
took infection. Various plants ware periodically examined to find out the 
alternative hosts of the virus and vector. It was found that the vector colonizes 
on Colocasia and occasionally occurs on Canna. No alternative hosts were 
observed for the virus. 


CITRUS 

Id Mysore State, at the Orange Research Station, Odderinottee (Coorg), 
80 different varieties and species of citrus were introduced from Saharanpur 
and Kodur during the year thus bringing the total number in the collection 
to 120. 

In Orissa, at Angul, so far 69 varieties have been collected inclusive of 
8 varieties introduced during the year. 

In the Punjab, at Bahadurgarh, 50 varieties of different kinds of citrus 
fruits were propagated for planting in the varietal Collection block. 

Taxonomical Stuiies— Under the scheme for the description of varieties 
of citrus (I.C.A.R. headquarter scheme) 30 varieties were described completely 
and one partially in respect of vegetative characters; 45 completely in respect 
of floral characters; and 14 completely and 46 partially in respect of fruit 
characters. In addition, colour photographs of all the fruits and monochrome 
photographs of vegetative and floral parts of all the varieties under study were 
taken. Analytical studies were also undertaken of fruit juice of various 
varieties to determine the total soluble solids, sugar-acid ratio and the per- 
centage of juice. New synonyms were also noted. 

Boot Stock Trials— In Bombay State, under the Citrus Fruit Research 
Scheme, Tharsa (Nagpur), seven rootstocks are being tried with Nagpur Santra 
as the scion. The girth measurements indicated that Jamberi, Jatti Khatti 
and Swed Lemon rootstocks were associated with greater vigour of Nagpw 
Santra scion than other rootstocks. The smallest development of the crown 
was on Sow Orange stock as compared to others. 
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In Mysore State^ at Oddermottee, ia the rootstock trial, the budded 
mandarin plants flowered 15 to 30 days earlier than the seedlings. Preliminary 
data so far collected on the cumulative effect of rootstocks on the girth of 
scion trees and their height and volume indicated that Bough Lemon, Sour 
Orange, Grape-fruit and Sweet Lime, in the order mentioned, were superior 
to the rest in the fourth year of orchard life. Citron showed the lowest effi- 
ciency. 

At Saliaranpur, in rcx)tstock trial on mandarin (C. reticulata Blanco), 
the results showed Florida Rough, Italian 76 and Kkarm Khatta rootstocks 
recording maximum growth in order of merit. Srinagar mandarin produced 
the maximum growth, followed by Rangtra and Hill mandarin. In rootstock 
trial with sweet orange scion (0. sinensis Osbeck), Kharm Khatta recorded the 
maximum growth. Among the scions, Vanille recorded the maximum growth, 
followed by Mosambi and Navzlencia. 

Manurial Trials — In Bombay State, at Tharsa (Kfagpur) Station, the 
girth data collected for the manurial trial indicated that the trees receiving 
nitrogen were more vigorous than the trees receiving no nitrogen. 

In Orissa, at Angul, manurial trials were laid out in 1950 in Nagpur Santra 
to find out a suitable combination of N.P. and K in the forms of ammonium 
sulphate, super-phosphate and muriate of potash respectively. The height 
and girth measurements are annually being taken for analysing the main 
effect and interaction of the treatments. 

In Mysore State at the Orange Research Station, Oddermottee (Coorg), 
in manurial requirement trials with seedling mandarins, 30 per cent, of the 
trees flowered and uniform stand of trees attained for giving the different 
manurial doses in the coming year. 

In the Punjab, at Government Fruit Research Station, Bahadurgarh, 
plant material of Blood Red variety of Malta was prepared employing scion 
from mother trees of known quality, vigour and productivity, on uniform 
rough-lemon seedlings for laying out manurial trials. 

In the Punjab, at Attari {District Amritsar), comprehensive manurial 
trials in sweet orange, grape fruit and sweet lime are in progress. Main observa- 
tions under different treatments were as follows: (t) in Sweet Orange ammo- 
nium sulphate alone was at par with ammonium sulphate plus F.Y.M. in crop 
j^rodiiction by number and weight but was significantly better than F.Y.M, 
alone and control in this respect. Hamlin variety gave significantly better 
results in crop production by number than Valencia Late, Blood Red and 
Convhion varieties and by weight over Blood Red variety. As regards vigour, 
different manurial treatments failed to produce any significant difference in 
girth, height and tree-spread, the results being in descending order of F.Y.M. 
plus ammonium sulphate, F.Y.M. and control. Valencia Late developed 
significantly more stem-girth over other varieties. 

Various manurial treatments under study failed to produce significant 
differences in respect of juice production by weight and juice, peel and rag 
formation by volume and acidity percentage. However, the results were in 
favour of ammonium sulphate plus F.Y.M. in improving the quality of fruit. 



Different varieties under trial behaved alike in respect of total soluble solids 
in the juice, (ii) In Sweet Lime the two treatments (a) ^Senji^ alone and (b) 
‘Senji’ plus ammonium sulphate, induced significantly more yield in number 
of fruits over ammonium sulphate alone, but regarding weight of fruit, 'Senji’ 
plus ammonium sulphate gave significantly more yield than ammonium 
sulphate alone, (in) In grape-fruit different treatments and different varieties 
under trial failed to show any significant difference in respect of yield by number 
or by weight. Similarly, in respect of vigour, the different treatments failed 
to show any significant difference amongst themselves, but the results were 
mostly in favour of the treatment of ammonium sulphate plus superphosphate. 
As regards the quality of fruit represented by juice and rag percentages by 
weight and peel, juice and rag percentages by volume, different fertilizer treat- 
ments failed to give any significant difference amongst themselves. All the 
same, the quality of fruit was somewhat improved by the application of a 
combination of ammonium sulphate and potash. 

Irrigation Trials — An experiment was laid out at Oddermottee (Coorg) 
in 1954, to ascertain whether irrigation with and without nitrogenous manures 
during drought any beneficial e&ct in respect of vigour, longevity and pro- 
ductive capacity of the trees. The results indicated a significant response 
to the application of water with and without nitrogenous manures. 

Pests and Diseases — ^In U.P. citrus leaf miner (Phyllocnistis citrella Station) 
was effectively controlled by spraying at fortnightly intervals with 0 ‘ 25 per cent. 
D.D.T, emulsion or with D.D.T. in nicotine sulphate soap-emulsion (4 lb. of 
50 per cent. D.D.T. wettable powder, 1 lb. of 40 per cent, nicotine sulphate 
and 4 lb. soap in 80 gallons of water) or with 2 and 3 per cent, kerosene soap- 
emulsion (1| lb. of 40 per cent* nicotine sulphate per 100 gallons of kerosene 
oil emulsion), during July- October. Parathion emulsion (0*05 per cent.) 
gave excellent results during rainy season against the miner. 

A co-ordinated scheme on the study of citrus die-back disease was in 
progress in Bombay aifd Mysore States, Studies in Bombay State showed that 
the citrus plants were affected by a number of virus diseases like psorosis, 
xyloporosis and tristeza, etc. and that even healthy trees were carrying the 
vims. The chemical composition of leaf samples showed abnormally low 
concentration of magnesium and relatively high concentration of potash 
and phosphorous. The spraying of plants with various micro-nutrients proved 
helpful. The trees affected especially by sudden wilt showed degeneration 
of sieve tubes of the stock, thus suggesting interference in translocation of 
carbohydrates to lower parts of roots. This was confirmed by the carbohydrate 
content of various parts of roots. 

Similar studies in Coorg, Mysore state, revealed that citrus decline in 
Thithimathi zone was suspected mainly due to root and bark diseases and in 
Kutta zone the main problem was orange stem borer, Chelidonium cinctum 
Guer. In a split-plot experiment to study micro-nutrient spray individually 
and in suitable combinations with basal dressings of three major elements 
as soil application, no significant difference was observed in plants. Incidence of 
chlorosis was the lowest in no irrigation plots and the highest in weekly irrigation 
plots. Intensity of symptoms of chlorosis was low in plants receiving zinc 
molybdenum, magnesium and copper sprays, 
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Analysis of sa mples of healtliy and diseased leaves showed that healtky 
leaves of all ages had more of asli, N.P.E.Ca. and Mg. It was a very interesting 
trend and further studies are being pursued. Feeler experiment to find out 
the response of young citrus plants to phosphate showed that application of 
super phosphate and rock phosphate gave significant increase in growth. 

At the I.A.R.I. centre, the work relating to the standardization of technique 
in respect of plant culture for experimental study and of determining contents 
of micro-elements was continued. An improvment was made in the method 
of raising seedlings under water culture by a change in pH from 6*6 to 4*5 
for healthy growth of roots and shoots* In the estimation of iron by the 
absorption method using U.V. Spectrophotometer, it was found that citrus 
leaf samples lip to two grams weight could safely be taken for estimation of 
iron. Description and reproductibility symptoms due to deficiency as well 
as excess of microelements were observed. Symptoms were noted due to the 
deficiency of manganese and iron. Syunptoms due to zinc and copper deficiency 
could not be obtamed. Study of interaction between micro-elements and major 
nutrients showed that in the interaction between boron and phosphorous, 
symptoms due to boron deficiency were found to be comparatively mild when 
T’ was also deficient. 


GUAVA 

Rootstock Trial-— At the Horticultural Research Station, Saharanpur, 
rootstock trial was laid out in 1954 with three treatments — (a) Safeda grafted 
on the airlayered stock of Seedless guava; ih) Safeda Seedlings, and (c) Safeda 
grafted on the seedling rootstock of Safeda. The result by the analysis of 
variance showed significant difference between the treatments. Safeda Seed- 
lings had the maximum sciou girth. The grafted plants on air-layered stock 
of Seedless were better than those on the seedling stocks of Safeda. 

Hybridization ^At Saharanpur, inter-varietal crosses were made between 
Allaliahad%^ Safeda and Seedless, Luohnow 49 X AllaJiabadi Safeda and also 
Allahabadi Safeda x Luehnow 49, with a view to transfer the less seedy character 
of the Seedless and LueJmow 49 to Allahabadi Safeda. FI seedlings from these 
crosses are being raised. 

Pollination Studies — Study of the pollination in relation to seed content 
was continued at Sahaianpur. It was observed that fruit set from fl^owers 
enclosed in bags bad lesser seeds as compared to the fruit set under natural 
conditions or from flowers pollinated artificially. This was true for both the 
flower flushes, i.e., March-April as well as August-September. Further investi- 
galioDS are in progress to reach definite conclusions. 

Diseases ^A scheme for the identification of and finding out control 
measures for a serious disease of guava, is in progress near Pushkar in Ajmer. 
The disease is maniiested by the reduction in size of plant, interveinal chlorosis, 
leathery leaves and dieback of branches. It has been established ttat the 
disease is caused due to nutritional deficiency' of zinc and the application of 
zinc sulphate at 1 lb. in 16 gallons of water with 0*7 lb. of hydrated lime, as 
a spray, cures the disease. The treated plants gave increased yield of guava 
fruit. 
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To detenoine the most effective time of spray, correct interval and number 
of sprayings, optimum dose of application of zinc sulphate through soil and 
trunk injection for curing the disease, experiments were conducted in Ajmer. 
In summer Fs. winter spraying trials, spraying of Znso 4 (Pure) at an interval 
of two months gave beneficial effect as compared to control. Injection of zinc 
metal through holes in the trunk of the trees did not show any beneficial effect 
in curing the disease. It was also found that three sprayings with Ku ^11 
(a ready to use product) at the rate of 1 lb. in 50 gallons of water and zinc 
sulphate (pure) at the prescribed rates cured the diseased plants. 

In West Bengal, to study the wilt disease of guava, a large number of 
isolations were made from plants of different ages as well as different parts of 
plants. For purpose of isolations, diseased vascular tissues were chosen. In 
all, 910 isolations were made from approximately 100 wilted guava plants 
of varying ages both from the stem region as well as the root region (460 samples 
from the stem and 450 samples from the root). From the stem region 45 per 
cent, of the isolations were of Fusarium solani, whereas from roots, 
approximately 90 per cent, of cases of isolation were of RMzoctonia bataticola. 
In all 200 isolates of F, Solani and 380 isolates of JS. hataticola were obtained. 

A study of the effect of temperature on Saubaurd’s glucose agar showed 
that F. solani preferred to have its optimum growth at a lower temperature 
than R, haiaiicola 


PAPAYA 

In-breeding work is in progress at the Horticultural Research Institute, 
Saharanpur, with a view to purify the selected parental lines and to produce 
superior female progeny plants of only two varieties. Honey Dew Ceylon Ram* 
nagar and Honey Dew Agra, were available for this work for the fourth time 
and three local selections for the second round. There was much variation 
in the fruit characters of the inbred Varieties’ and it would take many more 
years before they can he stabilized. 

LITCHI 

A rootstock trial on litchi with four combinations was laid out in 1955 
at the Horticultural Research Institute, Saharanpur, in order to study the 
performance of Calcuttia and Late Seedless varieties on their own roots and on 
seedling rootstocks of Dehradun variety. The four different combinations 
were: (z) Calcuttia grafted on seedling rootstock of Dehradun variety, {ii) Late 
Seedless grafted on seedling rootstock of Dehradun variety, {Hi) Airlayered 
stock of Calcuttia and (^^j) Airlayered stock of Seedless. The analysis of variance 
of growth records showed significant difference between the treatments* 
Airlayered stocks of Seedless had the maximum girth as in the last year. Air- 
layered stocks were better than the scions grafted on the seedling ones. Grafted 
plants of Calcuttia variety showed faster growth than the grafted plants of 
Seedless variety. 

Insect Pests — In U.P., preliminary spraying trials to control litchi trees 
infested with adult moths of Inderbela spp. showed that one spraying with 0-10 
per cent, parathion emulsion in June reduced their population up to 96*79 
per cent. 
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BER 

In the rootstock trials being conducted at the Government Fruit Eesearch 
Station, Bahadiirgarh, Patiala, growth measurements of her seedlings of six 
different types of rootstocks grown were continued. These seedlings were budded 
with ^Umran’ scion in all the cases. The percentage of bud take was 67*2 per 
cent. After a survey fruit trees of fifteen promising varieties were earmarked for 
the varietal collection block at Bahadurgarh. Description of fruit and data of 
physico-chemical analysis of the various varieties selected have been recorded. 

Under the rootstock trial in Saurashtra (Bombay State), it was observed 
that Beslii Round Big was the most vigorous rootstock, Kharih second and 
Surati produced moderate growth in pot culture. 

The data recorded on the relative response of different rootstock seedlings 
to the 'headed back’ treatment showed that Variety Surati put forth the maxi- 
mum growth in length; Kharik coming next, and Deshi Round Big last, which 
was leading in vigour, in pot culture. 

In Madhya Pradesh, trees of Zizyphus jujuba (oval fruited), Zizyphus 
jujuba (round fruited) and Zizyphus rotundifolia were marked for their out- 
standing performance, at Silari Farm. Eipe fruits were collected from these 
marked trees and fruits of Ghot Ber were procured for raising seedlings. Budded 
plants of Nagpur Ber were also planted. 

POMEGRANATE 

In U.P., investigations were carried out to find out the control measures 
of Anar butterfly {Virachola isocrates Fab.). It was observed that bagging 
fruits in thin or jah type cloth bags from the time of their setting in March 
till the end of July was very effective in preventing damage from the borer* 
Allowing the bags to remain on fruits during rainy season caused rotting of 
fruits. Spraying the fruits with 0*1 per cent, parathion emulsion or 1-5 per 
cent, ovicide (a proprietary tar oil wash) at fortnightly interval during May- 
June, gave about 25 to 42 per cent, reduction in bored fruits as compared to 
control. 

DATE-PALM 

Under the Date-palm Scheme at Abohar in the Punjab, 673 Suckers have 
been collected or imported so far. The characters of the suckers collected 
from within the country have been noted and their varieties identified. 

APPLE 

In Himachal Pradesh, at the Temperate Fruit Research Station, MashobrA, 
22 apple varieties (including 18 varieties imported from Russia) were added 
to the collection of varieties, bringing the total number to 114. Girth measure- 
ments of individual trees of all varieties were recorded and, on this basis they 
were tentatively grouped into three categories, i.e., vigorous growers, medium 
growers and weak growers. 

Rootstock Trial — ^Under rootstock trials, three scion varieties namely 
Red Delicious, Golden Delicious and Granny Smith worked on six rootstocks, 
namely Red Dehcious, Golden Delicious, Royal Delicious, Ruspippin, 0. 
Madhuhan and 0. Jhalti, were planted. 
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Under the propagation trial on apple at the Dry Fruits Research Sub- 
Station, Chini (H.P.), shield budding during four months, i.e., June, July, 
August and September and cleft-grafting during eTanuary and February were 
compared. Results showed that June budding gave significantly higher 
success than grafting in January and February and budding in August. Budding 
in September was better than grafting in January and budding in August 
but was at par with budding in July and grafting in February and budding 
in August gave significantly higher percentage of success than grafting in 
January, the difference among the former three treatments not being signi- 
ficant. Grafting in January was a total failure. 

Diseases —Study of apple mosaic in Kumaon regions of U.P. showed 
that its incidence ranges from 20 to 40 per cent, in the orchards. King, J onaihan, 
Dehcious and Tomhin varieties were found to be more susceptible than others. 
Similar studies on an apple rosette did not give any definite conclusions. 

PLUMS 

Study of virus diseases was in progress in stone fruits and other hill fruits 
in the Kumaon regions of U.P. It was observed that Line Pattern disease 
of plums was very serious in these regions and nearly 80 per cent, of Ramgarh 
Maynad trees were infected. In other varieties e.g., Maynard, Sharpens Early, 
J apanese Plum and Greengage, the infection varied from 35 to 80 per cent. It 
was capable of damaging the peach also. More than one strain of the virus 
seems to be involved. 

OTHER TEMPERATE FRUITS 

At the Temperate Fruit Research Station, Mashobra, the total number 
of varieties of temperate fruits collected so far, including apple, numbered 
254. Girth measurements of individual trees of all the varieties of almond, 
apricot, cherry, peach, plum, pear, persimmon were recorded and they were 
tentatively grouped into three categories i.e., vigorous, medium grower and 
weak growers. 

At Chini, germination trials with cherry seed showed that storing the 
seed and subjecting it to low temperature in winter before sowing in February 
gave the maximum germination of 90 per cent. 

ilt the Government Fruit Research Station, Kandaghat, 135 plants of 
New Castle variety of apricot, and 140 plants of Santa Rosa variety of plum 
were planted. Promising varieties of temperate region fruits were collected 
and established at the Station. 

Preservation and Storage o! Fruits by the Use of Hormones and Chemicals— 

Under the co-ordinated scheme for the preservation and storage of fruits and 
vegetables by the use of hormones and chemicals, results indicated that in 
Assam the waxy composition used (7*5 per cent, emulsion of Dr. Sharma’s 
fungicidal wax) was efficacious for treating mandar in fruits (fully ripe — late 
season) in the preservation of oranges. 

At Poona, the effect of various concentrations of the fungicidal waxy 
compound on the storage life of Alphonso and Pairi varieties of mango, was 
studied. The results showed that the fruits when treated with more than 8 per 
nent. concentration of the waxy compound, did not rip^-r roperly and the 



organoleptic quality was adversely affected. Concentrations from 4 to 8 per cent 
helped in improving the quality of the fruit both in external appearance and 
in taste and flavour. In the case of banana, the waxy emulsion treatment} 
had a little effect, though not appreciable, in improving the external appearanc"^. 
The edible quality of the fruit remained unaffected. In general, the storage 
life of mango and banana was in no way appreciably prolonged by the use of 
the fungicidal waxy compound as compared with the untreated fruits. 

Chemical Composition and Nutritive Value o! Indian Fruits — In the scheme 
for the investigation into chemical composition and nutritive value of Indian 
fruits at the Nutrition Research Laboratory, Coonoor, S. India, during the 
year under report, nine fruits were analysed chemically to determine the 
nutrient content with a view to evaluate their nutritive value. Inwall, 
40 fruits were analysed for the purpose so far* 

It was observed that Yellow Passion fruit is a good source of carotene 
and mulberry fruit are a good source of iron. The milk and water from 10th 
and 12th month coconuts were analysed. It was observed that the carbohy- 
drate solid matter ratio showed a definite decreasing trend. No such significant 
changes were observed for the coconut milk. The mango kernel nuts were 
found to be a good source of calories and thiamine. It was farther found 
that fresh apricots and persimmon are rich in carotene and that cherimoyer 
and hael are a good source of ribofilavin. Mulberry fruits and the dried fruits 
like prunes, apricots and raisins can supply iron. 

Cytogenetical investigations of Fruit Trees — A scheme is in progress 
at the Calcutta University involving cytogenetical investigations of certain 
fruit trees with a view to their improvement through breeding. Chromosome 
numheis of the following species were worked out : 

PhysalUs peruviana (2n=48), Annona squamosa (2n= 14), Annona reticulata 
(2n=14), Syzigium jambos (2n=42), Aegle marmelos {2n~18), S. jambolana 
(2n=44), and Cucumis melo (2n=24). In S. javanica var. alba, noted both 
from somatic and meiotic studies, indicated 46 as the chromosome number and 
not 45 as reported by earlier workers. Similarly in Naphelium longanum and 
Flacuntica sepiaria (female plant) both somatic and meiotic studies showed 26 
and 20 chromosomes respectively and not 30 and 22 chromosomes as reported 
by other workers. In NephoUum litchi, the present study gave 28 chromosomes, 
whereas another worker has reported 2n=30. The occurrence of chromosomal 
biotypes was also recorded in other families of plants. 

Induction of polypliody was achieved in Physalis peruviana in seedling 
treatment with 0*5 and 0*25 per cent, colchicine following plugging method. 
Evidence of duplicated sets of chromosomes (normal 48, polyploids =96) were 
obtained in the colchicine treated plants. 

Successful colchicine application was obtained in the perennial species 
vi25., S, jambos Grewia subineauahs, NepJielium longanum and Aegle marmelos. 
Chromosome counts of these will be made next year. ^ j 

CASHEWNTJT 

The schemes for the investigation on the improvement of cashewnut 
were working at Vengurla (Bombay), Kottarakara (Kerala) Mangalore 
Mysore) and Deygaon (Assam). 



Id Bombay State, during the year under report, seednuts of ninety 
types were collected from Eatnagiri, Kolaba and Kolhapur districts of Bom- 
bay State and Mysore, Andhra Pradesh and Orissa States. 

In the man irial trial in Kerala State, out of about 80 young trees appea- 
ring to be of same age (7 to 8 years) 50 trees were selected in lines and were 
divided into 5 groups of ten each. To the first 3 groups ammonium sulphate, 
super phosphate and muriate of potash were applied respectively, the quantity 
in each case being one pound. To the fourth group a mixture of all the three 
fertilizers was applied and the fifth group was left as control. The trees 
were kept under observation. It was noted that (a) almost all manured 
plants flowered and bore nuts and (b) the flowering in these was comparatively 
2 to 3 months earlier. 

Propagation trials showed that marching and air Jayering were successful 
methods of vegetative propagation and could be adopted on a commercial 
basis. The months of February, March and April were the best for doing air 
layers, giving 90 to 100 per cent, success. Similarly, August to January was 
the best period for inarching, giving 60 to 80 per cent, success. 

It was also noted that out of every 100 flowers produced, only 3 per cent, 
were hermaphrodite. Further only 3-7 per cent, of the hermaphrodite 
flowers fertilized to produce apple and nuts. 

Trials with rooting of shoot cuttings etiolated for varying periods before 
planting gave indications of promise in Mysore State. Shoot cuttings etiolated 
for 30 days before planting gave a mean success of 25 per cent, over 7 months 
period with the maximum of 40 per cent, in November 1956. 

Air-layering of shoots through the method of cincturing, using Alkathene 
wrappers continued to be a promising method both with one-year-old and 
current seasons shoots. The air-layering trials to determine the optimum 
position of the cut, rooting media and trials with growth promoting substances 
were repeated and the results indicated below were confirmed. 

(а) Shoots in trees below 10 years rooted and became available for 
separation earlier than those in adult trees. 

(б) Treatment with Seradix A, gave higher percentage of success in June 
and induced more roots per layer. 

(c) A cut at the node induced earlier rooting. 

In order to test the efficacy of air-layering as a commercial practice, 
4000 layers were prepared between March-May 1956. Of these, 3000 layei^ 
were successfully separated, thus recording a success of 75 per cent. 

In inarching trials, a mean success of 60 per cent, with the maximum of 
100 per cent, in November 1956 was recorded, thus confirming the previous 
year’s findings. Inarching with the aid of Alkathene film for wrapping the 
root stocks continue to give encouraging results, particularly during the 
pre-monsoon period from January- April, when an average of 66 per cent, 
success was obtained which was as high as 80 per cent, in January and February. 
The cost of production was farther reduced to Re, 0-6-0 by tliis method as 
against Ee. 0-9-3 by the normal method during January-May. A new 



metkod of inarctimg called 'Air-grafting’ using two to tliree month old seed- 
lings as rootstocks — gave encouraging results. A mean of 70 per cent, success 
was recorded for the operation between January to April and the cost of 
production of inarches worked out to Ee. 0-8-0 when prepared by using 
rootstocks potted in grass containers and Ee. 0-4-6 when prepared by using 
rootstocks potted in alkathene as against Ee. 0-9-3 and Ee. 0-6-0 respectively, 
when prepared by using one year old rootstocks. 

Trials with the Y-cutting nurse method of grafting confirmed the results 
obtained during the previous year that the best season for operation was 
between January and April and that on an average, it was possible to obtain 
six grafts and six layers from 10 shoots worked. The use of alkathene film 
to wrap the rootstock seedlings minimized the cost of watering. The modi- 
fied sidegrafting method, using alkathene film which gave some encouraging 
results during the previous season was pursued and a mean success of 41 per 
cent, was recorded over an eight month period, with the maximum of 66 per 
cent, in April 1957. 

Blossom biological studies showed that a greater portion of the current 
season’s flowering was distributed between December 1956 and January 1957 
when 53 and 43 percent, respectively of the shoots flowered. The percentage 
of perfect flowers showed an increase from 4 per cent, in 1955 and 7 • 6 per cent, 
in 1956 to 9*8 per cent, in the shoots under study. The observations on the 
distribution of staminate and bisexual flowers during different phases of the 
flowering season were generally in conformity with those recorded in 1956 
and 1956 except for slight seasonal variations. 

Tests confirmed that cashew pollen remained viable for 48 hours and 
that cashew was self-fertile. Only black and red ants among insects were 
found to visit the inflorescences in addition to the pest N-elopeltis Sp. 
The ants were found to carry pollen. The data recorded during the 
current season confirmed the observations recorded last year that the paucity 
of pollen due to low percentage of staminate flowers at the time of peak pro- 
duction of bisexual flowers was one of the reasons for the low fruit-set in 
cashew. 

Fruit- set under natural open pollination was 1-5 per cent, as against 
65 per cent, by hand pollination. Spraying the trees with water at the time 
of peak production of hermaphrodite flowers gave indications of increased 
fruit-set confirming the previous findings. A definite relationship between 
high yields and high percentage of bisexual flowers was also established and 
this was also in conformity with the previous years findings. 

The maximum number of flowers and maximum number of hermaphro- 
dite flowers and the maximum fruit-set was noticed on the eastern side. The 
basal shoots carried the maximum number of flowers, maximum number of 
hermaphrodite flowers and also had the maximum fruit-set as compared with 
shoots in the middle and top positions of trees. 

In the Assam Scheme, about 60 lb. of cashew seednuts were obtained out 
of which 33J lb. were distributed to interested growers. Some 128 seedlings 
were planted in the orchard. 
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ALL INDIA FRUIT 8H0WS 

To disseminate information about tlie varietal wealtb of different fruits 
grown in India for the benefit of the horticulturist, the plant breeder, the fimt 
grower and the public at large, the First All India Citrus Show was organised 
by the Council at Bangalore for Southern Zone in November, 1956 and at 
Delhi in December, 1956. At Bangalore, in all, 175 competitors from the 
States of Mysore, Bombay, Kerala, Madras and Madhya Pradesh participated. 
Various varieties of sweet oranges, mandarin, pummelo, grapefruit, lime and 
lemon and other species numbering 1,500, were exhibited. The total number 
of prizes awarded was 85, 

In Delhi, 188 exhibitors from the States of Punjab, Himachal Pradesh, 
Uttar Pradesh, Delhi, Bajasthan, Bihar, Assam, West Bengal and Madhya 
Pradesh participated. The total number of exhibits was about 2000. In 
all, 125 prizes were awarded. 

VEGETABLES 

In order to effect all-round improvement in the cultivation of vegetables 
investigations relating to varietal test, cultural practices and breeding for 
evolving better and disease-resistant varieties, were carried out in various 
States viz,, Punjab, Himachal Pradesh, Uttar Pradesh, Andlira Pradesh, 
Bombay, West Bengal, Jammu and Kashmir and Delhi during the year 1956-57. 

BRINJAL 

In Himachal Pradesh at Parala Station, out of five varieties tested in a 
randomized replicated trial, 'Black Beauty’ and 'Now York Improved’ proved 
significantly superior in yield and quality. In a non-replicated row trial 
with ten other varieties, Type 910-5-1-1 (Kalianpur) produced the maximum 
yield per plant. 

In Uttar Pradesh at the Government Vegetable Eesearch Station, Kalian- 
pur, Kanpur, trials to find out promising types in long and round brinjals 
revealed type9L0-5-l-l-l of long brinjal and type 5310-1-1-1 of round brinjal 
as producing the highest yields. These experiments will be repeated to con- 
firm the results. Crosses were also made to combine characters such as ear- 
liness, tallness, colour, high yield and disease -resistance m both the long and 
round types of brinjals. Seventy-six crossed fruits were obtained and their 
seeds extracted. Plants and fruits of F generation will be studied for the 
desired character. 

In the Punjab, trials were undertaken at Ludhiana to find out control 
measures for Brinjal fruit and shoot borer {Loucinodes Orbonahs Gucn). Trials 
with cover sprays of various insecticides showed that both Basudin emulsion 
0*04 per cent, at ten and twenty days interval or Endrin Emulsion 0-04 per 
cent, at ten days’ interval, when sprayed at the rate of iOO gallons per acre 
gave better results against this pest than other treatments. 

TOMATO 

In West Bengal, at Krishnagar, under varietal trial, Hybrid No. 4 and 
Prosperity were found to be promising. In Uttar Pradesh at Kalianpur, 
Turrialba and Sioux gave the highest yield of fruit. The trial will be repeated 
to confirm the results. 
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In Himaclial Pradesh, out of seven varieties tested in a replicated trial, 
^Sioux’ outyielded the others. In a row trial with 14 varieties, ^Best of AIF 
and 'Hybrid 12’ gave the highest yield. 

Hybridization — ^In Uttar Pradesh, at Kalianpur, trials to combine several 
characters namely earliness, late maturity, heavy yielding capacity, high 
vitamin U’ content, and disease resistance, were made and, as a result, 27 
crossed fruits were obtained. Seeds were extracted and will be studied next 
year for the desired characters in state. 

In Bombay State, work on breeding for resistance to virus diseases re- 
mained in progress. Ma^ globe and Sohd Red varieties of tomato were crossed 
witli the wild tomato variety, Lycopersicon pimpinlhfdium and the resistant 
selection of Turrialba respectively. Hybrids were raised. Forty-nine 
crosses between the other selected varieties, i.e., Solid Red, 53 — 548 and Summer 
Prolific and the wild type were also made. The fruit characters of the resistant 
segregates used for back crossing and the female parents have been studied. 

Cultural Practices — In West Bengal, at Kalimpong, September planting 
proved significantly superior to the other plantings. 

Hydroponics and Hormone Studies — In Uttar Pradesh, imder the scheme 
for the increase of vegetable production by the use of hydroponics and hor- 
mones, considerable work was done on tomato at the Banaras Hindu Uni- 
versity. Comparing the soil, sand and aggregate cultures in pot experiments, 
it was observed that the average yield per plant was the highest in sand and 
the lowest in aggregate culture. However, the maximum growth was noted in 
the tomato grown in aggregate culture, while maturity was again earliest 
in sand culture. 

Comparing the three culture media and different stages of maturity, 
highest vitamin 'C’ content was found in three-fourths mature tomato grown 
in sand culture. Similarly, sand culture was slightly superior to other cul- 
tures as regards carbohydrate content of tomatoes. 

In nutrient solutions, the largest number of fruits of Ponderosa variety 
per plant (i.e., 30) and the highest yield per plant by weight (ie., 20*3 Ib.) were 
obtained m sand culture (fed by Marsh and Shives; solution). Total sugars 
and reducing sugars were highest in green (i.e., 1 • 26 per cent.) and red tomatoes 
(6 • 3 per cent.) grown in sand culture. 

Hormone trials, under the same scheme, carried out on varieties Pondersa 
and Large Eed, and treated with three hormones lAA, OIPNPC, PAA at 
10, 20 and 30 PPM concentrations gave the following results : 

Doses of lAA, PAA and OIPNPC increased fruit yields significantly but 
did not bring about any significant gam in dry weight of fruit. The glucose 
content was increased significantly by all doses of PAA and OIPKPC and 
lower dose {10 per cent.) of lAA. 

Treatment with lAA at all the three concentrations, OIPNPC at 30 ppm, 
and PAA at 10 and 20 ppm. brought about a significant fall in the percen- 
age of starch. 
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The fH of the juice from hormone-treated fruit fell significantlj with 30 
ppm. OIPNPC, and with all the three concentrations of PAA and 20 ppm. 
w lAA. Titrable acidity rose significantly with all the liormono treatments. 
OIPNPC at 30 ppm. produced the maximum concentration of total nitrogen 
and protein nitrogen. 

Significant rise in potassium content was noted with 20 and 30 ppm lAA, 
20 ppm OIPNPC and 30 ppm PAA. The percentage of phosphorous, however, 
did not increase significantly over control. 

All harmone treatments significantly affected the calciim metabolism 
of the fruits. A significant gain in vitamin C was also evident. 

Economics of this experiment were worked out and showed that in hydro- 
ponics, the cost of raising tomato per acre (containing 2000 plants) for pot 
culture fed with Hoagland and Synder solution was alioat Es. 024 as against 
an income of about Rs. 1,666. On the other hand, income from tomatoes 
grown in soil culture was only about half this sum. 

CAULIFLOWER. 

In West Bengal, at Krishnagar and Kalimpong under varietal trial, Snow- 
ball Dania varieties were found to be promising. Ab Kalimpong, October 
planting was found to be significantly superior overotlier plantings. Scooping 
out of the central portion in cauliflower head was foind tojie necessary for 
success in seed formation. 

In Uttar Pradesh, at Kahanpur, 52 promising selections of early, medium 
and late maturing types were made along with 58 new samples for uniformity 
head-size and compactness. Promising selections will be further studied. 

In Himachal Pradesh, at Parala in replicated trial with four varieties 
Indian Snow Ball and Patna Late gave the best performance in the order given, 
as regards yield and quality. At Dhaula Kuan, Patna Late appeared promis- 
ing on the whole. 

CABBAGE 

In West Bengal, at Krishnagar under varietal trial, Edipio Dram Head--- 
Late Duck and English Ball (Kalimpong raised) were fo ind to be promising. 

In Himachal Pradesh, out of five varieties tested, ‘ Pride of India ’ gave 
maximum average weight per head. The variety Golden Acre was the earliest 
to be ready for market (in 60 to 70 days), followed by ' Pnde of India ’ which 
took 70 to 75 days. 

BHINDI 

Iii|Uttar Pradesh, at Kalianpur a varietal trial was conducted with 4 
promi&mg selections. Types 511-43-1 gave the highest yield of fruit. 

In Bombay State, experiments were in progress on breeding for resistance 
to'^yellow vein mosaic virus disease. Twelve accession lines with resistance 
percentage varying from 35 to 75 per cent, were selected for further study 
out of a^pre^g^^y resistant accession lines. The'^ FSjirogenies of 

these resistant accession lines were raised during the summer season. 



In Himaclial Pradesli at Parala, out of tlie six varieties grown inider 
randomized replicated trial Pusa Malchmah was tlie earliest to fruit heirg 
ready after 57 days of sowing. At Krislinagar in West Bengal, April planting 
was foiiiid to be superior to other plantings, 

PEAS 

In Uttar Pradesh, at the Government Vegetable Eesearch Station, Kalian** 
pur, under varietal trial, Blue Bentam, N.P. 29 and C.P. Ill produced the 
maximum yield. 

In Himachal Pradesh, in a replicated randomized trial with eight varieties, 
N.P. 29 and T. 19 gave significantly higher yield than others. In row trial 
with 29 vaiieties, Dwarf topped the list with regard to yield, followed by Laxton 
Progress and N.P. 29. 

In Uttar Pradesh, at the Banaras Hindu University under the scheme 
for research on the increased production of vegetables by hydroponics, it was 
observed that, in various cultures tried, pea plants matured earliest in soil, 
followed by sand and aggregate culture. Mature seeds harvested from aggre- 
gate culture had the highest nitrogen and legumin content, next best being 
soil and lowest sand culture. 


BEANS 

In Himachal Pradesh at Parala, six varieties of beans were put under 
randomized replicated trial. No significant difference in yield could be found 
amongst different varieties. As regards quality, Black Prince ( VBSS), Stringless 
(Cooper) and Giant Stnngless (YBSS) were found to be outstanding and earlier 
varieties. Out of another set of 11 varieties grown in a non-replicated new 
trial, Bountiful (Mr. Sanders) variety was the earliest (coming into pods in 
48 days), and Kentacky Wonder (Mr. Sanders) gave the highest yield. 

RADISH 

In Himachal Pradesh at Parala, out of the 11 varieties of radish put under 
randomized replicated trial, T. 383, Chinese and Long White (L.R. Bros) gave 
high yields. As regards quality T. 383 and Chinese varieties proved better 
than others. Under Dhaula Kuan conditions, Chinese (I.A.R.I.) and White 
Long (Pachmarhi) outyielded the other varieties. At Kalimpong in West 
Bengal, Tibetan and Chinese E.C. 383 were fomid to be promising varieties. 

TURNIP 

In Himachal Pradesh, out of the five varieties tried, under randomized 
replicated trial, E.C. 6762 and Purple Trap, did comparatively well under 
Parala conditions, and P.T.W. Globe and Purple Prop at Dhaula Kuan. Under 
row trial, Snoiv Ball gave the highest yield. 

GOURDS 

In Uttar Pradesh, at the Government Vegetable Eesearch Station, Kalian- 
pur, 5123-2-3-Ll of bottle gourd, 5236-1-1 of ridge gourd, 5235-2-1 and 5601-1 
of sponge gourd, T1 and 4910-2-1-5 of pumpkin, were found to be promising 
selections. 
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In Madhya Pradesh, at the State Mechanised Farm, Kuthiilia, Eewa, 
tinder varietal trial, bottle gourd All season variety of Sita Earn, ard Co., 
Fy^iabad; Ked gourd Hot season variety of Sita Earn And Co., Fyjsabad; and 
Bitter gourd Karilla variety of Pocha and Sons, gave the best performances. 

LEAFY VEGETABLES 

In Bombay State collection and selection was in progress on leafy vege- 
tables* 

(a) Methi !or lea! (Trigonella foemum-graceum L) — Under varietal 
trials, selection Nos. 84, 11, 27, 4 and 10 were found to be significantly superior 
to the local varieties. 

(b) Palak (Spinacea oleracea L)— -Selection Nos. 51/16, 5618m, SSjlO, 50j21 
and 53114 were significantly superior to local varieties. All these selections 
were late-flowering and gave 12 to 18 cuttings. 

(c) Chakwat (Chanepodium album L)— Selection Nos, 18 and 19, were 
found to be significantly superior to the local varieties. 

I » Studies on nutritive value of leafy vegetables, showed that selection No. 8 
in Methi for leaf, though not high yielding, was found to contain a high vitamin 
C content (181*5 mgm/100 gm.). Seed multiplication of this variety will be 
taken up for distribution purposes. 

KNOL KHOL 

In Himachal Pradesh at Dhaula Kuan under row trial, Large Green (LM. 
Bros.) White Vienna {Mr. Sanders) and White Vienna {JJB.B.S.) were found 
to be better in quality than the other two i.e., Early White Vienna and Whte 
Vienna {Pocha) although all the five varieties were promising as regards yield. 

ONION 

In Himachal Pradesh, at Dhaula Kuan, under row trial, Eed Globe 6 
{N.M.S.F.) gave the highest yield. At Krishnagar in West Bengal, October 
planting was found to be superior to other plantings. 

In Uttar Pradesh at Kalianpur, in all, 4600 selected bulbs of Eed Eound, 
Eed Flat, White Eound, American Yellow Flat and Oblong Eed have been 
retained for selfing and evolving better varieties. 

MUSK MELON 

Under the co-ordinated scheme for the improvement of musk melons at 
the I.A.E.I., New Delhi, trials were under way to study plant and fruit charac- 
ters of 35 exotic and 95 indigenous types collected. Studies on the flowering 
and fruit setting showed that the time taken to set fruit varied from 80 to 61 
days at Delhi; and from 49 to 65 days at Kalianpur. Lucknow types i.e., 
IC 4130, IC 8548 and IC 4157 Were early to set fruit at both the places. 

Under studies on sex ratio, a value was obtained by dividing the total 
number of male flowers by total number of female flowers. The value ranged 
from 4 • 8 to 50 in the collections. The types with lowest value were satisfactory 
in bearing, as expected. In the matter of bearing, Lucknow types viz., I.C. 
8550, IC 3649, IC 4066 produced 8 fruits per plant, this being the highest 
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number. The sugar content studies revealed 4 to 16 per cent, sugar in indi- 
genous material and 6 to 12 per cent, in exotic types. Some of the Lucknow 
types bad bigb sugar content. 

The Luck low group was promising in possessing desirable characters like 
earliness, good bearing and high, sugar content. Selfing for the maintenance 
of pure cuLures was obtained in 25 indigenous and 11 exotic types. 

In Uutar Pradesh at Kalianpur, varietal studies revealed I,C. 3554, 4129^ 
4157 and 4165 from the musk melon group and J.C. 2409, 2421, 2812, 3906s 
4677, 4678, 5622, 6195, 6197, 6735 self, 6735 0,P. 6776 from the water melon 
group to possess desired characters, 

WATER MELON 

Under the co-ordinated scheme for the improvement of water melons, at 
New Delhi, 73 exotic ard 20 iiidigenous varieties were collected. 
Their plant aiid fruit characters were studied. At Delhi, Ehode Island Red was 
found to be the earliest, taking only 45 days to set that fruit, Midget taking 
65 days. Indigenous types took 69 to 81 days to set first fruit. At Kalianpur, 
time of first fruiting ranged from 53 to 58 days. 

In sex ratio as calculated under musk melon, the value ranged from 12*4 
to 79. The sugar content in exotic types varied from 4 to 12 percent, and in 
indigenous material from 6 to 10 per cent. Fruits with less than 8 percent, 
sugar W’-ere found to be definitely inferior and these with 10 per cent, easily 
acceptable. Those with 12 per cent, sugar were definitely outstanding. Selfed 
seed was obtained in 23 exotic and 4 indigenous types at Delhi. Tetrapliods 
of varieties FarruJdiabadt and A sakb Yamato were produced by treating 
the seedlings with 4 percent, colchicine. Some Japanese triploid varieties 
produced almost seedless fruit of good quality. 

Promising types in water melons were: Midget, Otome, Diamara, Yamato, 
Aslii Y amato. Ice box, Rhodeldand Red and indigenous types viz., FarruJehabadi, 
and few selections from Ambals. At Kalianpur, EC10073 and 4675 were 
found to be promising. 

CAPSICUM 

In Himachal Pradesh, at Parala, out of the five varieties tried under 
randomised replicated trial, Cahforma Wonder [Sutton) Chinese Giant [Pocha) 
and Chinese Giant [ParJeash) gave significantly higher yield than other varieties. 
Chinese Giant [Poclia) was earliest to be ready for market. Under Dhaula 
Kuan Conditions Prize Talcar and Chinese Giant [New Model Seed Farms) 
yielded well. 

Seed of all the vegetables was successfully raised at Parala in Himachal 
Pradesh, except Cabbage. Seed of four cabbage varieties was produced in 
isolated blocks at places of higher altitude than Parala. 

Trials conducted at different farms in West Bengal with seeds raised under 
the scheme for research on improvement of vegetables, have been found 
promising. 
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TOBER CROPS 


SWEET POTATO (IPOMEA BATATAS) 


_ In Mysore State, forty-two varieties collected from several parts of the 
In<^an Union and exotic varieties from several countries viz., Ceylon China 
Philippines and the U.S.A. were being studied. About 2760 seedlings were' 
raised locally. _ The superiority of Hosur green was established by its living 
26 per cent, higher yield over the local varieties. It is hardy and its^oots 
are of good size and regular shape. ^ 


Ii^ Bihar, out of nine I,A.R.I. varieties tested against local varieties 
v4 significantly outyielded some varieties. However, the yield differenrpq 
between 74, Cross X14, 715, 736 and 716 were not found to be significant, 
X yield trial with five local, four American and one hybrid variety i.e. Gross 4 
was conducted at Musheri and Sepaya to assess their suitability. At Musheri’ 
fiiP Ldka and Cross 4 outyielded other varieties significantly. At Sepaya’ 
the yield differences amongst varioim varieties tried were not found to be 
significant but Cross 4 was the heaviest yielder. 

In Bomba,y State, at the Agricultural Research Station Padegaoii (North 
Satara), the trials proved that B-4004 was much superior in yield to all the 
previous varieties of the Bombay Agricultural Department. It was also 
proved that B-4004 is richer in crude proteins and sugars than the previous 
varieties evolved at the Station. The variety B-4004 has been released for 
general cultivation and is now becoming very popular with the cultivators 


Cultural Trials— In Mysore State, preliminary observations showed that 
good yield of sweet potato could be obtained when sets were plaiited in flat 
beds with rows 3 feet apart and plants 9 inches apart in the row. 


In Kerala State, 1 ft. spacing between plants was found to cive better 
yields than 2 ft. and 3 ft. spacings. Under the trials of two different methods 
of planting i.e., on ridges and flat beds, no significant difference was noted. 

In Bombay State, studies were made on the method of plantino- of sets 
and the choice of the planting material. The results showed that planting of 
tops of vines on both the sides of the ridges (the width of the lidge beina 2 
feet) increased the yield. ® 

rnmaml Trials— In Mysore State, under manurial trials the basal 
dressing of F.Y.M. and green manure were found to be very beneficial to sweet 
potato particularly the latter. Among the fertilizers, the application of ammo- 
nium .sulphate increased the yields substantially. The effect of potash was 
not so marked, though the yield were slightly enhanced. The application 
of phosphates gave no response. 


In Kerala State, considerable response to increased doses of potash and 
phosphorous was noticed, while there was no such response to higher doses 
of nitrogen. “ 


In Bihar, a manurial trial was conducted to test the effect of different 
organic and inorganic manures. No significant difference among the treat- 
ments or their interactions was observed. The experiment will be repeated 
with modification of the application of the fertilizers. 





TAPIOCA 

In Bombay State, among the varieties tried at Phondaghat (Distrh 
Ratnagiri) the varieties Kov^lv^lle and Kavalchiddi were found better than ib 
local varieties Kumta and Kolhapur, 

111 Kerala State, a new variety collected from the hilly tracts of Sont 
Travancore, locally known as ^ Kappivella ' was added to the existing collec 
tion. Eighteen strains were hnally selected from the inter-varietal hybrids 
Considerable progress was made in the line of selection from the hybrids betweei 
inbred ard interspecific backcross types* 

Under cultural experiments, planting on ridges was found to be signifi 
cantly better than planting on mounds. The best results were obtained b^ 
planting on ridges at two feet spacing in average fertile soils. 

The results of manurial experiments revealed that the response to increas 
doses of nitrogen and potash was significant but the effect of phosphorus wa 
not so sign ifican t . 

Under growth studies, chemical analysis of the tubers of twelve differer 
varieties showed variation in the percentage of starch with the age of th< 
tuber. The percentage of starch reached a maximum at a particular stag( 
during growth depending on variety and decreased thereafter. 

COLOCASIA 

Studies at Mphad (District Nasik) and Kopergaon (District Ahmednagar), 
Bombay State, have shown that culture Nos. 2, 12, S6 and 46 and Warm 1 
were superior to others. 

At the University of Kerala, Trivandrum, cytological studies showed 
Colocasia esculents as having 2n=42 chromosomes; Colocasia antiquorum as 
having 2n=28, Galadium hcolor as having 2r=30; Sieoudnera discolor^ 
2n=56: Tyjjhonium divarictum, 2n = 52 and 2n=^:65, Thenophorum minutum 
2ii = 16, etc., Morphological studies of the miscellaneous tuber crops and related 
plants were also made. 


ALTI ALOGACI V INDICA 

Under varietal trials at Sabour in Bihar, RIO significantly outyielded 
other varieties. Under manurial trials, nitrogen applied at 60 lb. per acre 
significantly increased the tuber yield. 

Plant and row spacing trials showed that three-inch spacing between 
plant to plant in rows, one foot apart, gave significant better yields. 

Fifty single plant selections were made, based on their yield performance 
fco be tested in replicated design. 

SUTHANI (DIOSCOREA FASCICULATA) 

Yield trials in Bihar showed that NS-ll-QA was the highest yielder. 
Trials to test the tuber yield differences between whole tubers, tubers in two parts 
and tubers in many parts with distinct eyes, showed that whole tuber treatments 
outyielded the other two treatments significantly. 
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A spacing-cum-inanurial trial showed that plants spaeed six iiielics apart 
with nitrogen applied at 20 lb, per acre gave significant results as regards 
tuber yield. Twenty single plant selections were maile on the basis of their 
tuber yield for testing in replicated design. 

IfALBt iGUKOmiA LOX(^A) 

A spacing trial in Bihar showed that 6 incfies spacing was siguilicautly bet Icr 
than 9 inches and 12 inches spaciugs. 

Seventy-three single plant selections have been made on the ba^is of their 
yield performance for testing in replicated design. 

Pests and Diseases — ^At the Government Vegetable KesearcJi Station, 
Kalianpur (XJ.P.), Folidol emulsion at the minimum strength of 2 drops per 
pint of water and Diazinon (Basudin) at the minimum strength of 25 drops pei 
pint of water gave complete control of aphids on cole crops and radish crop 
within 24 hours of application, without any phyiotoxio effect, provided con- 
trol measures were taken in the initial stages of the incidence. Aldrin applied 
to the soil at one lb. per acre at sowing time considerably delayed thi* incidence 
of fruit fly on musk melon crop. 

At Ludhiana (Punjab), trials were arranged to control cut worms 
{Agrolts spp.) by mixing different soil insecticides before sow'ing potato crop. 
Kesults showed Aldrhi emulsion dust at the rate of lb. per acre as sujie- 
rior to other treatments. Trials to control melon fruit fly {Dwms auoiDhifae 
Cog.) proved that Endrin emulsion 0-02 per cent. wa.N lietter than other treat- 
ments m bringing down the incidence fruit fly attack. 

CONDIMENTS AND SPICES 

In the scheme entitled 'Studies on Indian Spices’ at the Botany De- 
partment, Calcutta University, West Bengal, an analysis of the karyotypes 
revealed the following: 

In Camm Carvi {2d : 20), chromosomes were niostl}’* long in shape. Two 
pairs of chromosomes were much shorter than the other pairs. T^wo ])airs of 
long chromosomes bore secondary constrictions. Constrictions wviv mostly 
median to sub-median. 

In Apnwh gmvci)lm6 (2 : 22), chromosomes could be divided into four pairs 
of long and seven pairs f)f medium-sized to short chromosomes. Two pairs bore 
secondary constrictions. Constrictions Avere mostly sub-median. 

In Tngonellafoenum'-fmeaiijn (2n : 16), Chromosomes could be divided 
into six pairs of long to medium-sized and two pahs of comparatively shoit 
('hromosomes. Two loi.g pairs of chromosomes bore secondary constrictions^ 
Prima.ry constrictions were nearly suh-mechan. 

In ISentha Vuidts (2ii: 12). chromosomes were mostly medium-sized and 
characterized hy median to nearly median primary constrictions. Secondary 
constrictions were present in three pairs of chromosomes. 

In iijellasatwe (2n:12), ohioniosomes 'were long in shape, Avitii nearly 
median primary constiictions. One pair of medium sized and two pair-s of long 
chromosomes bore siibtermiual primary constrictions. 

M P31CAE.— 5 
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Seeds of Conmdmm satioum, Foeniculuni vulgare, Peiioedanmu sowaj, 
Carum copticum, T 9 igomllafoenum-graecum and Nigella sativav^em bosked iw 
O’lj 0*2, 0-25 and 0-5 per cent, aqusous solution of Colcliicine for different 
periods up to 24 liouis. After thorougli washii-g, seeds were allowed to grow 
in plots. 

Polyploidy was acliieved in Trigonella Joe num-gr aeon Foeniculum 
vulgara and Pencedanum sowa. Of all the concentrations of Colcliicine applied, 
only 0-5, 0-2 and 0-26 per cent, solutions were found to be successful in in- 
ducing pol 3 ;p)loid cells. 

Colchicine solutions (0 1, 0-2, 0*25 aiul 0-6 pci cent.) weie Ubcd by plug- 
ging method on the glowing pun is of the seedlings and floial shoots of Coh- 
andrum sativum^ Foeniculum vulgre, and Penudanmn sowa^ Caium 
copiioum, N igeUa sal na and tngoneUa foenum-gmeevm foi varying periods 
upto 24 hours. Only 0*5, 0*25 and 0*2 pei tent, solutions were found to be 
successful in inducing polyploid cells. But in 0 5 per cent, concentration, 
seedlings died after two weeks. 

The polyploid plants ubtaintd theieby (18 pei cent, in Trigonella foemm- 
graecum, 22 pei cent, ni Nigella sativac, 40 per cent, in Ca)mi copticum, 36 per 
cent, in Pencedanum soiia, 35 pei cent, in Coriandrum sativum, 20 per cent, 
in Foeniculum hulgare), showcnl sinallei iicdes and inteinodes and slight gigant- 
ism in leaf chaiacter. Chromosome i umbeis, showing polyploidy, were deter- 
mued Loth from leaf tip smears as w^eil as fiom P.M.Cs. In addition to poly- 
ploid chromosome numbers, aneuploid numbeis in the P. M. Cs. were also 
obtaii ed. Such ai cupicid numbeis pcssibly oiiginated out of noJi-dis junction 
in the pre-meiotic somatic cells as a consequence of disturbance in the mitotic 
mechanism. 

Seed setting in the pol}p]oid plants, as ccmpaied to controls, was found to 
be very low* and was 12 per cent, in Coriandrum satimni, 7 per cent, in Foeniculum 
lulgaie, 6 per cent, in Carum copticum, 15 pei cei t. m Nigella bativa and 12 per 
cent An Ti igonella foenum^giaecnm. Seeds, in geneial, weielaige, but variation 
in size was also noticed. These will be geiniii ated hi the coming wiiitei. 

In addition to the shoot-tieatment, seed talnient was performed in all the 
species with concentrstioi s at vaiyiiig peiiuds ol ticatnieul. Peicenlagc of 
germination was found to be highly affected and only 0-2 per cent, tieat- 
ment in Trigonella Foenum-g}eacvm ami Nigella Hdiui (duiing the later 
part of this year) was ft uiid tc jicid -liable polyploid plants. In other 
cases, though polyploid plai t.^- were raised, they ebd not siirvh'e till flmveiing. 

Cafieine Treatment on Seeds, and floral shoots —Caffeine in different con- 
centiations follow ii g diffeienl penoeb of tiealments, was applied to seeds, 
seedlings and liorai sLcotto of the diifeioj t s|hc'-. Success, how’ever. was 
obtamed in two varieiies of Concnidmw Salivinu iollowhtg treatment with 
0*5 per cent, solution. Seed-scttiug in C- follow' mg Caffeine treatment 

was found to be 15 per cent, in the small variety and 12 per cent, in the Madrasi 
variety. As with coichieire, swillingcf nodes and inteinodes, curling of leave 
as w’eli as much thicker Icates was obtamed. Tlis chemical seemed to 
be a goud substitute foi Colchicine and tieatmcido in lower dilutions will be 
tried in winter. 
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X-fay treatment : Treatment with X-xay, at dosages of 260r and oOOr 
were performed kstjyear on needs and flojai shoots and nieiotic hicgnlarities 
were recorded. Approximate percentages of seed-setting following irradiation 
of the differeni species were : 


CmunfcoptkmH 
C. Roxburghiauum 
Cofiandrum sativum 
Pencedmium sown 
Giiminum cymbium 
T, foenum’graecum 
Nigella safiva 


(in 250i) 

(in 50Ur) 

4% 

3 2% 

12% 

8.]% 

11-3% 


14-2% 

0% 

19% 

'TO 

* 

0-8% 

4% 

15% 

12% 


Percent age of germ ination of the seeds was veiy low. Only two plants of 
Carum copticum, one of G. roxburghiauum, B.vt of Oonandrrjm sativum, nine 
of Feoniculum mlgare, two oi Pencedamtm sowaiuid foeyium-’f/raecum 

were obtained. It appears that irradial ion at low dosage wa-^ peihaps ueces- 
sary, which will be done in winter. 


<^AKDAI!^10H 

Schemes for the impro\ ement of cardamom were uoxking a1 two locations 
viz, Pampadaiipara (Mysore) and at Nongpoh (Asijam). 

The general condition of the nursery in Mysore State was quite satisfactoi} . 
The percentage of germination was 90*7 of the total number of seeds sown. 
It is expected that over 25,000 seedlings \Mnild become available for planting 
in the field during 1958-59. 

In Assam some 31 lb. of cardamom sec'ds (small size) were obtained iVoru 
Mysore for raising the seedling. Another indent for 3 lb. of seeds (largoi sise) 
was placed. 

PEPPER 

Schemes for the improvement of pepper were in progiess at Tallovajii 
(Kerala) and at Dergaon (Assam). In all 507 samples of pepper veie collected 
m Keiala, of which 201) were samples of gieen pepper from growers, 200 of 
dried pepper from giow^eis. 54 ofnngaibled pepper from exporters' godown, 
43 of garbled pepper stored for export and 10 of* godowii sweepings. These 
samples were subjected to detailed examination in the la1)oratorY tbi gather- 
ing information on the presence of insects, their identity, and stages and nature 
and extent of damage caused. Immature stages of the insects obtained were 
reared in the laboratory. 

Associated wdth gieen pej»j)ei wa^ found the flea beetle Laagiichhus 
nigfipemm, the Di a'^pine scales, Lepidosaplies pipeiis and Aspuliofm Spi., 
the mealy bug Pseudococcus Virgaius, the tliiii)S Gynailcothips Sp. a Tortri- 
cid cateipillar; species of Gollembola nxid mites. Of these, the Ilea !)eet]e and 
the coccids alone were found injuiious to green pepper; these occurred through- 
out the State. However, all the insects got eliminated in the process of thiesh- 
ing and drying and vere not present in dried pepper. 

.M P3ir'AR--'5(ar 
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Silodrepa penicea, Lasidoerma Sp., Laeinopholoeus mimtus^ Tribolium 
Sp. Psocids and mites are seen in dried pepper only. The first two of these are 
capable of causing damage to dried pepper. All the pests were found in pepper 
stored by the growers as well as in exporters’ godowns. 

The majority of samples of garbled pepper, collected from lots ready for 
export, showed the presence of berries attacked by the pollnflea beetle, the 
inadequate nature of the present standard of garbling this indicated that 
complete removal of such damaged berries was essential in order that a high 
standard of quality was maintained for the commodity. 

Psocids and mites were present in large number of dried samples, including 
those of garbled pepper kept ready for export to foreign markets. Though 
these creatures did not cause any direct damage to pepper, their presence in- 
dicated that the pepper exported was not as clean as it should be. This defect 
has to be removed, especially when foreign markets prescribe a high standard 
of quality for such commodities. 

About 600 local black pepper cuttings were collected in Assam locally and 
planted in beds for rooting out. Of 250 rooted cuttings of Cuchin variety plant- 
ed, 150 survived. Erpthrina standards were planted before the planting 

of pepper vines was done. 

CHILLIES 

Co-ordinated and other schemes for the improvement of chillies were in 
progress at Kovilpatti (Madras), Malda (West Bengal) and at I.A.EJ. (Now 
Delhi). 

In spite of the natural setbacks, the crop performance in Madras was 
better than last year’s performance. Out of the 75 extra state and 35 
foreign types raised during the year, 15 of the foreign types were 
promising during the year, and have given good performance, re- 
cording acre yields ranging from 500 to 1,750 lb. Out of over 470 state 
collections, made and raised during the year, 16 adapted themselves to the 
conditions at Kovilpatti and recorded yields up to 2,500 lb. The South 
Arcot collections which are generally raised on sandy soils of the district were 
found to be cosmopolitan. They showed special features of thrip resistance, 
in addition to giving good yield. 

So far, seeds of 115 varieties of chillies wore collected in West Bengal. 
Seeds of 76 varieties of these were sown in the field. Detailed study of the 
varieties collected is in progress. 

About 40 Chilli varieties were tested at I.A.R.I., New Delhi for their re- 
sistance to the Chilli mosaic virus and twenty-four varieties were found to be 
susceptible. Varieties Buri Eed, Puri Orange, RS8 and Cuttack Bed Pen- 
dent were found to be resistant. 

The transmission of Chilli mosaic virus by Aphis gossypii Glov, was 
confirmedL 

Myzus persiom and Aphis evonymi were found to be additional vectors of 
the virus. The studies on the relationship of the virus and itsblctor, Aphis 
gossypii revealed that even a single viruliferous aphid was capafe of trans- 
mitting the virus. The acquisition and inoculation threshold wasouiid to be 
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30 second* Pre-acqmsition starvation of the aphids increased and post-in* 
fection starvation decreased the efficiency of the vector. The virus was found to 
be non-persistent in its vector. 

Host range studies on the chilli mosaic virus were in progress. The vims 
could not be transmitted to Amamntkus gangetiml and A, mrdis^ nor 
were these found to be symptomless carriers. Inoculation of cucurbit hosts and 
Aster species has also been undertaken. 

The causal organism of the bacterial leaf spot was isolated and identified 
as Xanthomonas vesica toris, 

MEDICmAL PLANTS 

Studies on methods and practices for the successful cultivation of medicinal 
plantKS including essential-oil bearing plants, Indian British Pharmaoopoial 
plants, substitutes for British Pharmacopoial plants and important medicinal 
plants used in the Ayurvedic and Unani systems of medicine, are in progress 
under the Medicinal Plants Scheme in the States of Assam, Jammu and Kashmir 
State, West Bengal and the Porest Research Institute, Dehra Dun. 

In Assam, more species were tried at both the centres i.e. Shillong and 
Nangpot with and without sheds. Designs of mammal experiments with Digitalis 
purpurea, Chrysanthemum cinararaefolium, Mauwoljia serpentina were made 
and experiments were started during 1956-57. Large scale plantings of Digitalis 
purpurea, Chrysanthemum cinararaefolium Ocimum kilvmandscharicum, Cheno- 
pedmm ambrosoides, Mentha arvensis were done during 1956-57. 

In Jammu and ELashmir, work was done on Atropa acuminata. Digitaliss 
purpurea, Dioscorea delioidea Wall Rauwolfia serpentina Benth, Rauwolfia 
camscens, Anethum graveolens Linn, Anacylus pyrethrun and other miscellaneous 
medicinal plants. 

In studies on the effect of various fertilizers on the yield and alkaloidal 
percentages in Atropa axnminata, it has been found that application of super 
phosphate and ammonium sulphate in equal proportions Lad beneficial 
effect when both were applied in equal proportions. Combination of 
superphosphate and Chilean nitrate in any ratio reduced the green yield. Under 
propagation studies it was found that there was much higher mortality i.e., 
about 60 per cent, in the flat beds than in the raised beds during the early spring 
when the snow melted There was also water-logging due to frequent rains. 

An experiment was laid to find out whether Digtalis purpurea could be 
planted in between the belladonna rows as an intermediate cash crop without 
affecting the yield of belladonna for that period. The same number of beladonna 
plants were planted in the two plots except that in one case there were additional 
plants of Digitalis purpurea mhetyrmn the rows of belladonna plants. It was 
observed that there was marked difference in yield of green leaves in the two 
cases; the belladonna crop from the beds with Digitalis purpurea ws>s very poor. 

It has also been observed that forest humus has a very beneficial effect 
on the green yield of Digitalis purpurea which, on an average, was ten time 
more than that of the control plot. Application of superpliospfc purpurea, as 
ammonium sulphate also increased the green yield of Digitahumm, Applica- 
compared to control, but the yield was as high as in the case of humus. Applica- 
tion of Chilean nitrate produced deleterious effect and the yield was reduced. 
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EsperiaiGBtal cultivation on Dioscorea dekaidea Wall was started at tlie 
two field rcsearcli stations at Jammu (900 ft.) and Katra (3,000 ft.). The 
plant came up at both the places but the development of tubers at Katra was 
very poor due to poor and gravelly soil. At Jammu, the growth of the plant 
was very good and the development of tubers maximum in a loamy soil to 
which large quantity of humus was added. The diosgenin contents of the tubers 
from Jammu has also been much higher than those from Katra. It was further 
found ihat the Dioscorea ddtoidea Wall could be easily cultivated from 2 to 
3 in. tubers, with a growing tip, planted in loamy soil to which large quantities 
of humus was added. The tubers were spaced 2 ft. apart. The best time for 
planting the tubers was early spring. The best time for harvesting the crop was 
when the tubers were dormant. The crop for commercial utilization was obtained 
after the third year of the planting. 

Eauwolfia serpentina Benth is an important medicinal plant because of 
the potent hypotensive and sedative alkaloids found in its roots. One of the 
causes of low percentage of germination of i2. serpentina seeds is their sterility. 
In 1956-57, attempts were made to cultivate the plant by shoot cuttings; 
shoot cuttings five inches thick and about six inches long were planted in spring 
in a mirsei*}^ bed to which a good amount of humus had been added. These 
oLittinos stalled sprouting in a fortnight and required regular watering. The 
sprouting was more than 50 per cent. The cuttings established roots in two 
months’ time. When the roots were well established and cuttings were sufficiently 
strong they were planted in the field with spacing of 2| ft. among the plants. 
The roots of one-year, two-year and three-year old plants raised at the Jammu 
¥ield Research Station were analysed for their alkaloidal content and were 
found up to official standards. From these investigations, it is clear that M, 
serpentina can be successfully cultivated in Jammu and Kashmir State. It was 
also found that the roots of the plants raised from seeds procured from different 
sources possessed different percentages of alkaloids. 

The seeds of Eauwolfia cmiescens from the cuttings obtained from Mungpoo, 
West Bengal, showed a fair rate of germination when sown at Jammu. All the 
planted seedlings survived. 

Farm-yard manure, Chilean nitrate, aminoniiim sulphate, superphosphate 
and lime were applied to Anetlmm gmveofens Linn, during 1956-57. The niaxi- 
inuiii yield of seed was obtained from those plants which were given farmyard 
manure; next came superphosphate control, ammonium sulphate and Chilean 
nitrate. The yield in the case of ammonium sulphate and Chilean nitrate was 
much less than in the control plots. It wavS also observed that there was maximum 
increase in jield of oil in the case of ammonium sulphate and superphosphate, 
wliile the maximiiin carvone content was reached in the case of farm-yard 
manure. The variations in the percentage were, however, not significant. The 
properties of the oil were the same in all cases. 

A small quantity of seeds of Anacylm jyyrethrum was procured from Algeria 
and sown at the Field Research Station in Jammu, Seeds germinated after 
about a fortnight but the development of the seedlings was very slow in the 
hegmning. The plants exhibited normal growth and started flowering. 
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Under tlie Medicinal plants Cultivation Selieme, Chakrata and Dehm Dun 
area experimental cultivation of tko following medicinal plants was continued 
daring 1956.57:-^ 

Rauwolfia serpentina (Linn) Benth. ex Kurz, Podophyllum Eoyle, RJmmmm 
jmrsMana pc,, Diiboisia myoporeides R. Br., D. leicJihardtii P. MuelL, Mentha 
piperita Linn., M, arvensis Linn., TJrgima maritima (Linn.) Baker, ariemisi 
spp,y Chrysanthemum cinerarufoihm Vis., Atropa acuminata Royle ex Lindl., 
A, belladonna Linn., Hyoscyarms niger Linn., Ephedra gerardiana Wall., 
Eucalyptus polyhracfea R.T. Baker., E, oneorifolia DO., Acomtim heterophyllum 
Wall., and Ammi visnage Lam. 

In the case of Rauwolfia serpentina, it was confirm 3 d that for root produc- 
tion it was bast to raise the plants through seeds. 

Cultivation of Artemisia brevisolia under forestry conditions at and near 
Kathian was increased by 4 acres, bringing the total area there to 8| acres 
under this species. The experiments indicated that better growth could be 
obtained in a good soil. Flowering was profuse and 12 oz. of viable seeds were 
collected. Samples analysed during the year showed a santonin content of np- 
to 1'85 per cent, which was considered a high figure. 

In the case of Atropa acuminata, it was observed in manurial experin^ents 
that the alkaloidal content was the highest when the flower buds were in the 
piimordial stage. 

Cultural experiments on Podophyllum hexandnm were continued and it 
was observed that plants raised from the youngest part of the rhizome flowered 
and fruited within one year, while those raised from the older parts of the rhizome 
did not flower at all during this period. 

Experimental planting trials were undertaken at Rango in West Bengal 
and at nearby places on the following plants during the year 1956-57: 

1. Acoruscalamt^s,2, Ami majus, Z, Atrojya acuminata, L Atropa belladonna, 
5. Digitalis purpurea, 6. Digitalis lanata, 7. Datura stramonium, 8. Hyoscyamus 
niger and H, muticus, 9. Mentha piperita, 10. Mentha arvensis, 11. Odmum 
kilimandocharicmn, 12. Ocimumbasilicmn, 13. Pyrethrum, 14. Rauwolfia serpentina 
15. Rauwolfia densiflora, 16. Rauwolfia canescens and 17. Asparagus maritimus. 

Harmone experiments on the rooting of Rauwolfia serpentina and Rauwolfia 
eanescens showed that root development was initiated in harmone-treated 
cuttings, which gave out longer, thicker, and greater number of roots; but 
unlike R, serpentina, R. eanescens cuttings did not produce any roots, in both 
the control experiments of sand and soil. Sloreovor, in R. eanescens the percentage 
of root formation was very low; it was bushy and hardier than J2. serpentina 
which was short, erect and less branched. Vegetative grovdh of R, serpentina 
cuttings was gradual and continuous up to a limit and could keep pace with the 
root developments. The vegetative growth of J2. eanescens cuttings was rapid 
and continued up to a limit and could not keep pace with the rather slow and 
very scarce root development and hence the maximum percentage of the 
mortality. Vegetative propagation of R. eanescens is, therefore, not advocated 
in this season. In a former trial, an observation after three months showed that 
out of 38 untreated cuttings of R, eanescens planted in May, 1956, 19 cuttings 
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(or 50 per cent.) gave out rootn and survived after three months in July, 1956. 
In the case of R. serpentina, however, out of the untreated cuttings planted in 
the same month 70 per cent. (35 : 50) struck roots and survived well after three 
months, 

EEGOT 

The Ergot schemes for the investigation of the production of Ergot, are 
in progresKS in the States of Assam and West Bengal. 

Investigations in Assam to determine the effect of the number of sprayings 
that are required to ensure maximum infections sltowed that: 

1 . Infection was higher when the number of sprayings was increased from 
4 to 8 , There was, however, no marked difference in the extent of infection and 
the yield of sclerotia when the number of sprayings varied from 6 to 8 . 

2. The optimum yield of sclerotia was obtained when spraying was under* 
taken in the evening. 

3. Strain M-1 gave the largest percentage of infection and the maximum 
yield of sclerotia, and Strain Y3. the lowest infection and low yield of sclerotia. 

4. Eye seeds sown in November showed the maximum height of plants, 
whereas with late sowings decrease in the height of the plants was noticed, 

5. The number of tillers was highest in plants sown in November. There 
was decrease in the infection and yield of sclerotia with late sowing. 

6 . November-December appeared to be the best season for sowing rye at 
Gauliati. 

T. The yield of sclerotia was relatively higher as compared to those obtained 
before, because of the increase in the number of sprayings from 8 to 12 during 
the flowering period of the plants. 

8 . Under manurial trials, cowdung proved to be the best manure in regard 
to the extent of growth and early flowering, higher extent of infection and 
higher yield of sclerotiuni. N+ E 2 O 5 + K^O was second in the series. In the 
control there was marked contrast in growth and yield as with cowdung, 

9. Eye variety Black Winter showed better vegetative growth and higher 
percentage of infection as compared to the Assam Rye variety. 

In West Bengal, experiments were conducted with three varieties of ryo 
seeds and four strains of the fungus {Claviceps purpurea). It was observed that 
the Portugal vstrain of the fungus gave the highest yield of ergot per acre both 
m the experimental plots as well as bigger-size general cultivation plots at all 
the elevations. On a total area of 1-205 acres, it produced 165 lb. of air-dried 
Ergot, or a yield of 137*5 lb. per acre. 

As regards the variety of seeds used to raise rye population in relation to 
Ergot yield, there appeared to be no significant superiority of one variety over 
the other used in these experiments. Conclusions derived from three years’ 
trials are: 

The optimum sowing season for the best ergot yield is mid October. Lower 
elevations (2,700 feet to 1,600 feet) are best suited for ergot yield. Equal propor- 
iions of water and rye seed used in the preparation of sterilized rye, give the 
best growth and apomlation of the ftingus. 
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ESSENTIAL OIL BEARING OROF FL.INTS 

Botanical and chemical studies of some of the important evssentiai-oil 
yielding species like ajwain {Trmhyspermum amU £). Sprague syn. (Carum 
copticum Bentb), dhania {Ooriandrum sativum L.)y jeera {Oumimum oyminum L.) 
sounf (Focnicuhm vulgare, Mill) and sua {Anethum graveolens L.) remained in 
progress in Delhi, Jamnagar and Katrain. 

Under manurial trials, a significant response to niti'ogen alone was observed 
in ajwain and sounf eit Jamnagar and only sua at Delhi responded to phosphate. 
The interaction between nitrogen and phosphate was significant only in the 
case of stm at Delhi. 

Seeds of dhania and sounf were harvested at mature green stage and at 
the dead ripe stage. The seeds harvested were dried in sun and shade. It appeared 
that, m dhania, the harvesting at the mature green stage did not materially 
alter its oil content as compared to harvesting at the dead ripe stage, although, 
in sounf the former stage of harvesting was more desirable than the latter. In 
botli the crops, drying in the shade generally appeared to be preferable to drying 
in the sun. 

The seedvS after drying were stored in three types of containers, (1) gunny 
bags, (2) gunny bags with lining of paper, and (3) gunny bags with lining of 
alkathene. The seeds were analysed for oil content every three months. 
Storage of produce in gunny bags with paper lining was observed to be better 
than either gunny bags alone or gunny bags with alkathene lining. The per- 
centage loss m oii content was least in gunny bags with paper lining in dhania 
while in sounf gunny bags with alkathene lining proved to be the best. 

JUTE 

The Jute development work, initiated in 1948-49 and continued during the 
First Five Year Plan, has been in progress under the Second Five Year plan as 
well. The target of jute production fixed for the Second Five Year Plan is 
55*40 lakh bales, viz., an additional production of 13 '43 lakh bales compared 
to the yefi.r 1966-56, when production of jute was 41 • 9 lakh bales. The production 
of jute in 1956-57, was 42*21 lakh bales. The target fixed for 1957-58 is 43*83 
lakh bales, and for achieving this a sum of Rs. 14*49 lakhs was sanctioned 
as grant to the jnte growing States. A loan of Rs. 86,818/- has also been sanc- 
tioned to the Government of Orissa for the Jute Seed Multiplication Farm. A 
conference of the jute growing States was convened in New Delhi in January, 
1957 , to consider measures to accelerate the pace for the achievement of the 
target of jute fixed under the plan. The important recommendations made, 
incfiided more emphasis on the application of fertilizers to the jnte crop, distri- 
bution of improved Jute Seeds, uso of 30,000 seed drills and wheat uses for 
improving cultural practices, and 10,000 sprayers for plant protection measures 
in the jute growing States. Governments of jute growing States were, assured 
of the supply of all extra quantities of fertilizers for top dressing of jute crop 
and were requested to accord high priority to the distribution arrangements, 
so that cultivators might not experience any difficulty in obtaining supplies of 
fertilizers. 
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Nucleus lute seed Multipliimtion Farm— The Farm continued to function 
during the year. A total quantity of 62 maunds 30 seers of nucleus seeds of 
improved strains of jute (34 maunds capsularis and 28 maunds and 30 seers 
olitorius) was produced in the Farm during 1956-57, in addition to the produce 
tion of 12 maunds of seed of various substitute fibre crops. During the current 
year, a total area of 98 * 9 acres has been put under jute crop, besides 28 • 62 acres 
put under substitute crops. Yield of about 75 maunds of nucleus jute seeds of 
improved variety is expected. 

COTTOH 

Cotton extension schemes are running in the States of Andhra Pradesh, 
Bombay, Madhya Pradesh, Madras, Mysore, Orissa, Punjab, Rajasthan and 
Uttar Pradesh under the Second Five Year Plan. The Central Government 
bears the entire expenditure of these schemes, except the losses on account of 
distribution of see^ which are shared in equal propoifion between the Centre 
and the State Governments concerned. The target of cotton production fixed 
for the plan period is 65 lakh bales and that for 1967-58 is 50*05 lakh bales. 

The All-India First Estimate of cotton. 1967-68 puts the current year's area 
at 14,616,000 acres, as against the corresponding adjusted estimate of 14,669,000 
acres, for 1956-67. 

Grants to the extent of Rs. 11*60 lakhs have been sanctioned to the States 
this year. A provision of Rs. 26 lakhs also exists for advancing loans to the 
State Governments for the purchase of improved cotton seeds during the 
current year. Out of this amount, a loan ofRs. 4,50 lakhs has been sanctioned to 
the Madras Govt. Other States wlio are in need of loans have not yet intimated 
as to when exactly they require it. 

TOBACCO 

Tobacco extension schemes have so far been put into operation only in 
Andhra Pradesh and Bihar States under the Second Five Year Plan. Uttar 
Pradesh Government also intends to put the scheme into operation this year. 
The expenditure on these schemes is met in equal proportion between the 
Centre and the State Governments concerned. No quantitative target has 
been fixed. The aim is to improve the quality of tobacco grown in the country 
through intensification^of research and organisation of Tobacco Extension 
Service, 

OILSBEDS 

Oilseeds development schemes have so far been put into operation in the 
States of Uttar Pradesh, Madras, Bombay and Orissa under the Second Five 
Year Plan. The expenditure on these schemes is met in equal proportion between 
the Central and the State Governments concerned. Grants to the extent 
of Es. 73 lakhs have been sanctioned to the States, this year so far. 

The target in respect of the production of five major oilseeds, viz. groundnut 
rape mustard, sesamum, linseed and castor, has been fixed at 76*50 lakh tons 
during the Second Five Year Plan period. Thus, an additional prodiietion of 
18*45 lakh tons, compared to the 1955-56 figure of 57*05 lakh tons is to be 
achieved by the end of the Second Five Year Plan. The production of oilseeds 
in the first year of the Second Plan was 60*32 lakh tons as per final estimates 
published by the Directorate of Economics and Statistics, New Delhi. 
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Lac deTelopment schemes are running in the States of Bihar, Madras, West 
Bengal, Orissa, the Punjab, Andhra Pradesh, Mysore, Madhya Pradesh and 
Uttar Pradesh under the Second Pive Year Plan. The expenditure on these 
schemes is met in equal proportion between the Central and the State Govern- 
ments concerned. Grants to the extent of Rs. 1 • 62 lakhs have been sanctioned 
to the States this year so far. The target of production of lac has been fixed 
at 16 lakh maunds during the Second Five Year Plan period. The production 
of iac during the first year of the Second Plan was 12 -16 lakh maunds. 

COCONUT 

Coconut development schemes have so far been put into operation in the 
States of Madras, West Bengal, Orissa, Kerala. Bombay and Assam. 
The expenditure on these schemes is shared on 50: 50 basis by the Central and 
State Governments. Grants to the extent of Rs. 4*45 lakhs have been sanc- 
tioned to the States this year so far. 

The target has been fixed at 80,000 tons of additional production in terms 
of coconut oil during the Second Five Year Plan period. 

ARECANUT 

Arocanut development schemes have so far been put into operation in tiie 
States of Orissa, Assam, West Bengal and Mysore, The expenditure on these 
schemes is met in equal proportion by the States and the Central Governments. 
Grants to the extent of Rs. 26 lakhs have been sanctioned to the States this 
year so far. 

The target of production of arecanut fixed for the Second Five Year Plan, is 
27 • 22 lakh maunds. The target fixed for the year 1 957-68 is 2S • 556 lakh maunds. 

AGRICULTURAL IMPLEMENTS 

The All-India Report of the Survey is being compiled. Another scheme 
for the survey of other indigenous agricultural implements which have 
not already been surveyed, was sanctioned in all the States for one year with 
effect from April 1, 1958. 

Three Central Officers will also be appointed for carrying out survey and 
co-ordination of the information pertaining to waterlifts, chaff cutters, groundnut 
decorticator rice processing equipment, threshing devices and bullock carts. 

Scheme lor the award o£ prizes in agricultural implements— Reports on 
the trials conducted on the machines entered in the Competition have so far 
been received from the States of (1) Punjab, (2) Bihar, (3) West Bengal. 
No entries for the award were registered in the States of (1) Andhra 
Pradesh, (2) Assam, (3) Kerala, (4) Mysore, (5) Orissa, (6) Rajasthan, (I) 
Delhi, (8) Himachal Pradesh and (9) Manipur. Reports of the trials are, 
however, awaited from the States of Bombay, Madhya Pradesh and U.P. 

Necessary steps are now being taken to constitute an ad hoe Committee fo? 
the final award of prizes, 



OHAPTEB III 

ANIMAL HUSBANDRY RESEARCH 
CATTLE BREEDING 

Selective Breeding versus Grading Up — ^The Council has initiated co-or- 
dinated research on the subject with a view to finding out the relative value of 
selective breeding of indigenous cattle in various States as compared to their 
grading up with improved breeds under local climatic conditions. Schemes 
on the subject are operating in Orissa (two units) Bihar and West Bengal. 

Selective Breeding o! Qhamsur versus Grading up with Hariana (Orissa)— 
The work under this Scheme was started in January, 1947. During the year 
under report, 73 cows for the grading-up group were served, of which 37 were 
fertile services. In the selective breedmg group, 79 cows were served by Gham- 
sux bulls, of which 33 were fertile. The recording of body-weight of the adult 
stock was continued; the average weight worked out to 377*3 lb. as com- 
pared to 397 lb. in the last year. The decrease in weight was due to an 
outbreak of foot and mouth disease. The average daily milk yield was re- 
corded as 2 lb. 3 oz. The average lactation yield for 300 days based on 
milk actually obtained worked out to 622 lb. 4 oz. as against 1089*6 lb. based 
on complete stripping records. 

During the year under report, 21 graded males and 16 graded females were 
bom. The birth weights of the graded progeny were comparatively higher 
than the weight of selectively bred progeny by 7 and 6 pounds in the case of 
males and females respectively. The cost of milk production worked out 
to Re. 0-7-4 per lb. based on actual collection and Re. 0-6-4 per lb. based 
on complete stripping records. 

Selective Breeding o£ Khariar versus Grading up with Sindhi (Orissa) — 
The work under this scheme was started in March 1956. The 120 cows of 
the foundation stock were divided into identical groups and allotted to Sindhi 
bulls for the grading up programme and Khariar bulls for the selective breeding 
programme. The milk recording was continued and complete stripping was 
practised once a week. The average yield per cow worked out to 2 lb. and 
5 oz. based on complete stripping records. Feeding was carried out on pres- 
cribed scale of ration. The cost of milk production worked out to Re. 0-7-0 per 
lb. based on entire collection and Re. 0-6-6 per lb. based on stripping vield. 

Selective Breedmg of Red Purnia versus Grading up with Sindhi (Bihar)— 
The scheme was started on January 1, 1956. The work in this unit has not yet 
fully developed. Prelimimry an-angements with regard to the. establishment 
of the farm were made and 105 acres of land was acquired. The stock for the 
scheme was being purchased. As few animals have been acquired, work on 
breedmg could not be carried out. Further work under this scheme was being 
continued, 
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Selective Breeding of West Bengal cattle versus Grading up with Hariana— 
The work under this scheme started in December 1956, and a part of the founda- 
tion stock was purchased. Due to an outbreak of rinderpest on the farm, the 
progress of the scheme was hampered and purchase of further stock was 
delayed. However, 251 cows were in milk from December 1956 to March 1957 
and an average daily yield of 4*6 lb. was recoided. The work under this 
scheme was still in progress. 

Central Artificial Insemination Station, Bangalore-— This Station is one 
of the main artificial insemination centres for the supply of Jersey semen to 
cross breeding schemes run in the country. It was established in December 
1954. Besides Jersey, Sindhi, Tharparker and Murrali breeds are also main- 
tained. 

There was no change m the number of bulls of different breeds stationed at 
this Centre. During the year under report there was a general rise in the body 
weight of bulls. 

At present, semen is supplied to 14 centres only, but it is expected to supply 
semen to 20 centres by the end of September 1957. 

There were 1,106 despatches consisting of 35,635 cc. of semen of Jersey 
bulls and 9,673 co%vs were iuseminated, while there were 353 despatches 
consisting of 6,958 cc. of semen of Sindhi bulls and 188 cows were iuseminated. 
There were 188 despatches consisting of 2,100 cc. semen of Tharparker bulls 
and 62 cows were inseminated, while 20 despatches cui isisting of 330 cc. of semen 
of Murrah bulls were sent and 100 inseminations were performed. Considering 
the number of inseminations performed, it appears that the semen of Siudhi, 
Tharparkar and Muirah bulls has not been fully utilised. 

Semen quality was improved by the regularisation of collection, and the 
despatch mortality ranged between 5 and 4. Further work is in progress. 

Improvement oi Kangayam Breed — Tm scheme was started in July 1942, 
with the object of improving the milking capacity of Kangayam cows without 
adversely afecting the draught capacity of the males of the breed. 

Initially 60 heifers between the age of l«l/2 and 2-1/2 years and born of 
dams giving 2,000 lb. milk per lactation were selected as the foundation stock. 
The females were mated with the bulls from high milk yielding strain. 

Lactation records were kept by effecting complete stripping once in a week 
both morning and evening. It was observed that there were 19 animals giving 
2,000 lb. and above. Thirty-five were giving more than 1,000 lb. but less than 
2,000 lb.; while there were six animals giving milk yield of less than 1,000 lb. 
During the year under report, 19 animals were either sold or discarded for 
different reasons and nine died. 

In alh 75 bulls were distributed h) the K.W Centres and 10,711 insemina- 
tions were performed. There were 1,741 natural services and 1,988 calves re- 
sulted from these ser^dees. 

The average age of maturity worked out to 43 months, while the range was 
38 to 98 months. Average daily milk-yield of under massaged cows was 7*6 lb. 
while it was 7*3 lb. for cows whose udders were not massaged. The average 
fat percentage was 5*2, the range being 4*3 to 6 per cent It was also obseived 
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that tlie fat content at the end of lactation oicowh was as high as 8*7 per cent. 
Out of 106 calves born, 48 were male calves and 58 females. The average birth 
weight of bull calves was 48*7 lb. and that of female calves 42*7 lb. The 
maximuin vreight of bull calves w'as 61 lb. and minim ain weight of females 
as 29 lb. The sex ratio worked out to 54*7 per cent. 

The average rate of hicrease in the weight of calves was 0* 9 lb. daily the 
maximum being 1-3 lb. daily. 

Livestock Investigation Scheme, Hissak (Punjab); This Scheme was 
started in April 1945, with the object of investigating the possibility of evolving 
a multi-purpose Haiiana animal combining the two economic characters vfz.y 
draught capacity and milking capacity hy scientific breeding. 

Experiments were conducted to investigate the milking quality of 230 
Hariana cows which were selected on the basis of body conformation. It was 
observed that the percentage of cows giving 3,000 lb. milk and above increased 
from 1“2 per cent, (foundation stock) to 8*3 per cert, (progeny), while the per- 
centage of cows giving 1,600 lb. and below decreased from 54-3 (foundation 
stock) to 25*0 per cent, (progeny), thus showhig a definite improvement 
in the milk-yieldii g capacity of progeny. The average yield of foundation 
stock was 1,208*3 d: 04*6 lb. and that of first generation 1,559* 4^57*1 lb. 
Records of 165 bulls were investigated for service behaviour and it was observed 
that the average reaction time varied from 2 seconds to 45 minutes with an 
over-all average of 8 • 50±0 • 69 minutes. Studies of the fertility rate of the bulls 
used on the farm for the experiment revealed that the rate of fertility did not 
differ much from bull to bull. The average percentage of fertile services was 
53*9. 

The mortality rate was 3*7 percent, during the year. Out of 118 calvings 
50 were males and 68 females. The sex ratio (number of males borne for 
every 100 females) worked out to 103*0 per cent, for 1,344 births recorded 
during the period under leport. 

There was a reduction of 25 days in the average calving interval as com- 
pared to previous year. 

The average birth weight for male calves was 52 *32^0 *29 lb. and for 
female calves it was 49*11^:20 lb. There existed a definite relation between 
fat variation and the season and time of milking. The heritability of milk yield 
for 300 days of llU daughters was 0*50±9'12 as calculated by intra-sire dam-- 
daughter regression method. 

Co-oedinated Scheme on cboss-breedinc4 of Cattle: The co-ordinat- 
ed scheme on cross-breeding of cattle in hilly and heavy rain-fall areas coiitinue<l 
to fiuiction at ten different centres in the various Stales. The Council has 
sanctioned units in the Slates of Assam, Andlna Prade&li, Bihar, Kerala (2), 
Madras, Punjab, Manipur, Uttar Prmle&h mid West Bengal. Two more units 
will be established shortly in the States of Mysore and Andlira Pradesh. 

The main objectives of tbe scheme are to investigate: 

(i) the possibility of improving milk production by introduction of 
foreign blood; 

{n) the optimum propoition of foreign blo(»d that will enable the animals 
to thrive and produce tlieii b<‘&t; and 
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(m) tlie effect of packbg, storage and transportation of semen on its 

motility and other qualities. 

Under this scheme, breeding is done by artificial insemination with Jersey 
semen supplied from Central Artificial Insemination Centres, Bangalore and 
Calcutta. Semen is sent from these stations by air to the various units. 

The work done during the year 1956-D7 at the various units is described 
below: 

AtidJm Pradash : VimkMpatmm- -The scheme is in operation at this 
centre from July 1956. Survey of the selected area was completed, and essential 
items of equipment were purchased. In order to achieve affective breeding 
control, 714 bulls were castrated durnig the year under report. The Livestock 
Improvement Act was also enforced in the scheme area. 

. During the year, 182 consignments of semen were received and 571 
cows were inseminated. Three hundred twenty two cows were examined for 
pregnancy and 151 (46-89 per cent.) were found pregnant; 63 crossbred calves 
were bom. SI ilk recording work was also taken up and 620 cows were milk 
recorded. In all 242 cows and 12 calves wore marked for identification. 

Assam : Shillong— The scheme at this ceiitre started functioning in De- 
cember 1955. House-to-house survey was carried out at somelplaces. Steps 
were taken to enforce the Livestock Improvement Act iI^ thefScheme area. 
Generally the progress of work on all items of technical programme was slow. 
Efforts to intensify the work are being made. 

Bihar ■. Ranchi — This scheme started functioning from April 1955. The 
supply of Jersey bull semen from Bangalore was not satisfactory owing to 
transport difiiculties. Now semen from local Jersey bulls is bemg used. Durino 
the year mider report, out of 445 cows that were iusemuiated, all cases were 
followed up and 183 (41 per cent.) were found pre^ant. 34 cross-bred calves 
were born. Steps were being taken to enforce the Livestock Improvement Act 
in the Scheme area. Two hundred and forty-one bull calves were castrated and 
3<J6 cows milk recorded. 

Kerala : Ckalakudy—T!h.h scheme started functioning in April 1965. 
During the period under report, 1,684 inseminations were performed. Out of 
78] < ows that vei'c examined for pregnancy, 269 (33 percent.) were found preg- 
nant; i.59 calves wtu-c born. The Livestock Improvement Act^ wa.s extended 
in the Scheme area and 192 bulls were castrated; 971 animals were marked for 
identification and 260 cows were milk lecordeil. 

Kerala : Neygittinhara - This is the second unit established in the State 
ol Kerala. This scheme started functioning only from October, 1966. Since 
tlic work in the scheme was started late, tin- house-to-house siu'vey was still 
in progress. The laboratory equipment wa.s beina obtained and other prelimi- 
naries were being completed to initiate woik on otlier items of the technical 
programme. 

Madras ; Ootammund — This unit started functioning in January 1965 
During the year, 3.542 cows were milk-recorded. The Livestock Improvement 
Act was enforced in the area and 689 castrations were peifoimed and only 
63 bulls remained to be castrated. In all 2,063 inseminations were performed. 
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Oat of tliese 549 belonged to Sobeme animaLs and 2,1 i4 to J^on-Selieine animals. 
bTinety-two calvings were recorded; 114 calvings were also recorded in respect 
of inseminations performed on non-Schcnie animals; out of 1,442 cows examined 
for pregnancy 811 (56 per cent.) were found pregnant. 

Punjab unit started functioning from Marcli 1955, 

Preliminary survey was completed and essential laboratory equii^ment was 
being obtained. Insemination work in main and sub-centres vras started lately 
and 139 inseminations were performed. Steps were being taken to enforce tire 
Livestock Improvement Act in the Scheme area. Fifty-five bulls were castrated; 
265 cows were milk-recorded. 

Manipur : Implial — Ihisunit started functioning in October 1955. Siiivey 
ill the selected area was completed and all essential items of equipment were 
purchased. The Livestock Improvement Act could not be enforced, in the 
Scheme area so far. During the year, 174 bulls were castrated and 632 stilL 
remain to be castrated. At all the centres, 330 cows were milk-recorded and 
289 cows were marked for identification; 84 cows were inseminated with Jersey 
bull semen. 

Uttar Pradesh : Dehra Dun —Since the scheme came into operation from 
December 1956, oTjly preliminary arrangements for selectioi] of site for the 
scheme were completed. Other items of technical programme could not be taken 
up. 

West Bengal : Darjeeling— This unit came into operation from January 1956. 
House-to-house survey still in progress. Essential items of equipment 
were supplied. Steps were being taken to enforce the Livestock Improvement 
Act in the Scheme area. One hundred and Seventy bulls were castrated. 

During the year under report, 200 cows were inseminated. Out of 66 
cows that were examined for pregnancy, 31 (46 per cent.) were found pregnant; 
242 cows were milk recorded; 585 cows were marked for identification. 

SHEEP BREEDING 

A co-ordinated research programme for evolving superior wooled sheep is 
sponsored by the Council on a regional basis. For this purpose the sheep raising 
areas are divided into three mam regions viz., (1) the temperate Hinialayans 
Eegion, (2) the dry Northern Eegion and (3) the Southern Eegion. In each 
region a main research centre, with substations in the adjoining States or sheep 
breeding areas, is being established with the cooperation of the respective 
State Governments. The following is the position in brief as regards the experi- 
mental breedii3g uiideitakcn under the regional research scheme : 

Temperate Himalayan Eegion — -This region comprises hilly regions of 
Uttar Pradesh, the Punjab, Himachal Pradesh and Kashmir. 

The policy in this region is to evolve strains of sheep which will yield 
apparel wool. The method to be followed is systematic cross-breeding with the 
rams of the imported Eambouillet Merino breeds. 

U. P. PiPALKOTi — In the temperate Himalayan region, the main centre 
is located at Pipalkoti in the upper Garhwai district of Uttar Pradesh. The 
grading oi' the Eampur Biishiar sheep witli the Eambouillet rams is being 
carried out and this has reached v«eco!>d generation stage. The crossbred sheep 





and the pure-bred Rambouillet stock appears to have acclimatized itself to 
the local couditions. Out of 18 adult Rambouillet sheep, duriug the matirg 
season, 14 ewes (five imported and nine farm borer pure-bred ewes) were mated 
to the imported rams. In all, 21 lambs were born. A total of 66 of Eampuri Bus* 
hiar ewes and 14 Merino cross bred F. 1 ewes were mated between June- 
August. The average period of gestation in the Rampur Bushiar ewes worked 
out to 150 days and the same period of gestation was observed in the Ram* 
bouillet F. 1 ewes. The live weight of the Rambouillet cross-bred F. 1 and F. 2 
lambs at birth was recorded as 5*3 lb. aiid 6* 1 lb. respectively. On an average, 
the highest birth weight, of 7*9 lb. was recorded in pure-bred Rambouillet 
progeny. 

The Rambouillet rams and ewes together with the farm born lambs are 
shown once in a year during the months of March and Rampur 
Bushiar stock together with the Merino cross-bred F. 1 and F. 2 progeny are 
shown in September and March. The average annual wool yield of the Ram- 
bouillet cross-bred F. 1 is 2*14 lb. and that of Rambouillet cross-bred F. 2 
lambs is 3*4 lb. 

During the year under report, Rambouillet cross-bred F, 1 and F. 2 
pure-bred Merino rams were issued to the flock owners. By organising collective 
breeding centres near the stud ram centre, Baragaon, in the Niti valley, 535 
local ewes were covered by the Rambouillet cross bred F. 1 rams and 87 by the 
pure-bred Rambouillet. At the end of the year, 30 Rambouillet C. B. F. 1 
and 180 Merino quarter-bred progeny was obtained. A total of 277 improved 
progeny were born among the flocks with the private breeders in the Niti and 
Mana valleys. 

Due to adverse climatic condition and heavy rain fall there was considerable 
mortality amongst the lambs. A total of 96 youi g lambs and Rampur Bushiar 
ewes died. The percentage of mortality worked out to 23 percent, as against 
10 percent, of the previous year. 

Wool Laboratory — ^During the year, 405 wool samples were studied from 
the Sheep Breeding Research Station, Fipalkoti at the Wool Analysis Labora- 
tory, Rishikesh. In addition, the laboratory analysed 35 samples of imported 
Polwarth sheep as well as four bulk samples of Polwarth, Bikaneri and cross- 
breds comprising of ten sub-samples. Another 688 samples received from the 
different State farms in Uttar Pradesh were tested for medullation. 

Himachal Pradesh : Sarahan — The experimental breeding of sheep at 
this research station is to carry out selection in a flock of Rampur Bushiar sheep 
for evolving a uon-hairy uniform-fleeced strain and to undertake a cross 
breeding programme with the Rambouillet rams to ascertain whether fine- 
wooled sheep can be reared m this region. 

This farm had a flock of 175 Rampur Bushiar ewes, a flock of 240 Polwarth 
sheep and a few Hissardale sheep: 51 Polwarth rams were distributed to the 
sheep breeders for breeding purposes. The wool samples of Rampur Bushiar 
ewes were sent to the Wool Research Laboratory Poona for analysis and it was 
observed that some sheep carried fleeces with a. uniform superior staple. In the 
case of 57 ewes for selective and 117 for upgTading the average percentage of 
medullated was recorded as 2*5 per cent, and 4*47 per cent, respectively. Six 
sheep had medullation of over 20 percent. The wool produced at the farm 
was sold to tlie Industries ilepartment. 
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Kashmir : Banihal-Rbasi — At the Sheep Breeding Farm, Banihal-Reasi 
the local flocks are crossed with the Merino and Rambouillet rams with the ob- 
ject of producing superior fine wooled sheep. A flock of 160 Merino crossbred 
ewes is maintained and this was divided into two types one having 58’s or 
above wool quality and the other 56’s or below. The flock having wool quality 
of 58’s or above, was bred to the rams of the same t 3 ^e while the 56’s (or below) 
wool quality flock was bred to Dealaine Merino rams. It is expected that this 
flock will soon develop as a new breed which can be termed as the Kashmir 
Merino. 

Cross breeding with the Rambouillet rams has also been undertaken. The 
first generation of 65 half-bred ewes was farther mated to the Rambouillet rams. 
It was observed that the Rambouillet sheep are thriving well in the climatic 
and grazing conditions of the Kashmir State. 

The fleeces were analysed at the wool laboratory. The sheep improvement 
programme among the village flocks was also carried out; 212 rams were issued 
to the flock owners for breeding purpose. 

Dry Northern Begiou — ^This Scheme comprises regions of Rajasthan, 
South-West Punjab, Saurashtra, North Gujerat, Kutch and some parts of 
Western U.P, 

Rajasthan — ^This is the main station in this region. The farm is to be 
located at Sardarshahr, The work under the scheme was not started, as the 
State Government did not provide the requisite laj^d or other requirements such 
as the buildings, sheep pens etc. However, the necessary equipment was pur- 
chased so that the work couldstartimmediately the land was available. At this 
station, selective breeding of the Bikaneri sheep is proposed to bo carried out. 

JoRiA — ^This is the second centre in this region, where selective breeding 
amongst the two important breeds of sheep from North Gujerat viz., Kutchi- 
Patanwadi and Kutchi-Marwari was undertaken. 

The work at this station commenced in 1953-54 with a flock of Patanwadi 
sheep. The Marwari flock was purchased in the previous year. 

Seven rams of Kutchi-Patanwadi breed were selected for breeding. Eighty 
seven ewes were mated, producing 46 Iambs. The fleeces of rams had 9 per cent, 
meduljated fibres and the progeny had 19 per cent. The average fibre diameter 
of the fleeces of both the dams and the progeny was 30 microns. 

Three rams were selected for site-mating and these were mated to 36 
ewes producing 14 lambs. The fleeces of the progeny contained 24 per cent, 
medullated fibres as compared to 27 per cent, in the dams. The fibre diameter 
of the fleeces of progeny was 30 '61 microns whereas the dams had 30*43 
microns fi.bre diameter. 

The fleece density in the progeny varied from 650 to 1,515 fibres per sq. 
cm. with an average of 909-22 while the same was 810-28 in the dams. The 
average wool yield was 26*75 oz. for the two clips, clean wool content being 77 
per cent. 

A flock of 50 Kutchi Marwari ewes was purchased and was mated to two 
selected rams, giving birth to 18 lambs. The fleeces of the progeny had 69 per 
cent, medullated fibres as compared to 60 per cent, in the dams. The fibre 
diameter of both the dams and the progeny was 35 microns. 



Trials oii a larger flock are essential in botk the types of sheep to assess the 
quality of wool produced by the progeny. It was observed that on the average 
the birth weight and the rate of growth of the Kutchi-Marwari lambs, was higher 
as compared to Kutchi Patanwadi. 

Southern Region — ^This region comprises Bombay, Mysore, Hyderabad, 
Madras and parts of Madhya Pradesh. 

The policy in this region is to evolve new breeds of sheep carrying sxiperior 
fleeces adapted to the different environmental conditions of the Deccan by the 
grading up of Deccan ewes by the Marinos and the use of the cross breeds for fur- 
ther grading up. In the Nilgiiis sheep with finer wool are proposed to be evolved 
through selective as well as cross breeding. 

Bombay : Poona — ^The principal research station for this region is located 
at Poona. The work pertaining to the breeding of selected Deccani sheep to 
evolve a strain of superior wooled sheep was in progress. Two Deccani rams were 
mated to 39 Deccani ewes and 36 lambs were born. From the results, it was ob- 
served that both the rams helped in improving the quality of wool of the progeny 
in regard to fibre diameter, whereas the medullation and the fleece density 
remained at the same level. 

The average annual wool yield obtained was 24-8 oz. as against 33 ’5 oz. 
of the previous year. The low yield might be due to heavy rains. 

The programme of grading the Deccani sheep with the available Merino ram 
was continued at the Sheep Breeding Research Station, Suttatti in Belgaum 
District, During the year, 22 half-bred ewes and 10 three quarter-bred ewes 
were mated to the ram. To study the improvement effected in the progeny 
dam-progeny comparisons were made. Tb(' fibre diameter in the fleeces of the 
progeny was 22 microns as against 29 microns for the dams. Medullation had 
decreased from 11 percent, in the dams to 9 percent, in the progeny. Thus, 
it was observed that the progeny of the second generation i.e. 3/4 Merino-bred 
sheep was found to be superior to the first generation ?.c., the half-bred Merino, 


Inter-breeding amongst the Merino crossbreed strain was also carried out 
and valuable results were obtained. Three breeding lines were formed. (1) Mating 
of the Merino half-bred ewes to 3/4th Merino bred rams, (2) Mating of the Merino 
quarter-bred ewes to the 3/4th Merino bred rams, (3) Mating of the Merino 
quarter-bred ewes to 5/8th bred Merino rams. 

For the establishment of ]>reeding lines, 33 Deccani ewes and 18 half-bred 
ewes were mated to the Rambouillet rams at the Sheep Breeding Station, 
Suttatti, 19 and 13 lambs were born in the first and secoi^d generation respecti- 
vely. 

It was observed that the Rambouillet ram had helped to a great extent m 
improving the quality of wool of the progeny in the first and second genera- 
tions, the fibre diameter being 26 and 19 microns respectively as against 37 in 
the Deccani ewes. The medullated fibres were also reduced from 23 per cent, in 
the Deccani ewes to 8 per cent, in the first generation and one per cent, in the 
second generation. 
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Breeding trials in tke village flocks were^also conducted. 

A total of 6j623 wool samples were analysed to study the different attributes 
of wool quality. Normal records of grazing, weights, lambing etc. were maintain^ 
ed. 

Habeas : Nilgieis — This is the second centre in this region. At this centre 
selective breeding and cross breeding of the Nilgiri Sheep with the Eomney 
Marsh rams was being taken up to evolve new strains or sheep. Work is also 
proposed to be taken up with the Ceviot rams. 

The year opened with 487 Nilgiri sheep aijd 10 Romney Marsh rams. For 
selective l3reedmg work 257 Nilgiri sheep were mated to selected rams. The 
selected Nilgiri rams were mated to 245 ewes and the percentage of fertility 
worked out to 95*3 per cent. The average wool yield of the Nilgiri sheep was 
recorded as 1 lb. 3' 5 oz. as compared to 1 lb. 2*5 oz. of the previous year. 

For cross breeding programme, 343 ewes were allowed for mating to the 
Romney Marsh rams. Out of these only 156 ewes were seiwed and 109 ewes gave 
birth to lambs, the fertility percentage being 69-9. As the laboratory was not 
fully equipped, wool analysis work pertaining to the fibre length and medulla- 
tion percentage was carried out. A total of 522 wool samples were studied. 

During the year, 39 selected Nilgiri rams were distributed in the rural area 
for the improvement of village flock. 

Eastern region — ^This region comprises Bihar, Orissa, West Bengal and 
Assam. The policy in this region is to test the adaptability of the Romney 
Marsh and Gaddi breeds of sheep to the climatic conditions normally prevalent 
in this region and to propagate suitable breeds. 

Bihab — ^A scheme for research for ascertaining the adaptability of the 
crosses from the Romney Marsh and Gaddi breeds of sheep to the climatic con- 
ditions in Bihar, was started at Gaya in 1953. The breeding programme now 
pertains to the grading up of Chhotanagpui sheep with the Gaddi and also with 
the imported Romney Marsh rams. 

During the year, a total of 60 Iambs was born by crossing Ghhotanagpuri 
ewes with the Gaddi rams. The Romney Marsh rams could be mated to 46 ewes 
during cold months of the year. 

Average wool yield of Chhotanagpnrewes, Gaddi and Romney Marsh rams 
was 6-1 oz., 11b. and 15 oz. respectively, the average wool yield of the graded 
progeny being 12-5 oz. 

At the Wool Analysis Laboratory, Gaya, 95 samples of wool were analysed 
for medullation and diameter. The average medullation of the fleeces of the 
Ghhotanagpuri ewes was 59*7 per cent. The average diameter for the flock 
worked out to 47 microns. The estimates of medullation percentage of 15 F. 1 
lambs of Gaddi X Ghhotanagpuri breed was also carried out. It was observed 
that the mean value for this F.l progeny was diameter 37 microns and medul- 
lation 48 *2 per cent, as against 58 *8 microns and 40 -7 per cent, respectively for 
the dams. The higher percentage of medullation in the progeny might be due 
to the fact that in lambs the hairy fibres grow first and these are shed later. 
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Orissa— la Orissa a scheme for the development of sheep and wool of 
an exploratory nature was started in April, 1946. The main item of work under- 
taken at the farm was the trial of Bikaneri and Lohi breeds of sheep with a view 
to study the problems pertaining to sheep husbandry. Though Bikaneri sheep 
withstood the local conditions, the scheme was closed down in 1950 due to lack 
of facilities. It is now proposed to utilise the existing flock by locating the 
scheme in a suitable place. 

BEVELOPMEOT OF SHEEP AND WOOL— SECOND FIVE YEAR PLAN 

Based upon the results of researches conducted in the past, the I.C.A.K. has 
now launched a co-ordinated scheme for the development of sheep and wool in 
the country, under the Second Five Year Plan. The object of the scheme is to 
organise an intensive sheep improvement programme in selected centres with a 
stipulated sheep population, for evolving superior breeding stock which will 
contribute to the increase to sheep products in the country. The scheme envisa- 
ges the establishment of 396 sheep and wool extension centres, three sheep breed- 
ing farms with a wool analysis laboratory attached to each and three wool uti- 
lisation centres during the Second Plan period. The participating States are 
U.P., the Punjab, Bombay, Mysore, Andhra Pradesh, Rajasthan, Himachal 
Pradesh, Madras, Madhya Pradesh and Jammu and Kashmir. So far, a total of 
128 centres have been set up in different States. 

Government Institute Farm, Hissar — The Sheep Research Station 
at the Government Livestock Farm, Hissar is conducting work for the evolu- 
tion of a woolly or clothing type of sheep through selective breeding of the exist- 
ing flock of Bikaneri sheep. This Research Station was started on April 1, 1953 
for a period of five years i.e., up to March 31, 1968. In view of the satisfactory 
work done at this research station, the Council has agreed for the conthiuance 
of the scheme for a further period of three years. 

The work pertaining to the evolution of a clothing type of sheep has been in 
progress since 1944-45. Tne flock is divided into four different types — ^A, B, C and 
D, according to the quality of the flock with particular reference to medullatior. 
Type 7A’ represents flock having 0 to 20 per cent, medullation and type ‘E’ 
indicates an ideal carpet wool with 20 to 40 per cent, medullation. Type ‘C’ and 
‘D’ contain a higher percentage of medullation, (over 40 percent.) and are 
undesirable. Breeding is practised with the exclusive use of ‘A’ type rams and 
the progeny having undesirable characters are eliminated by the use of ‘‘Rapid 
Benzol|Test’’ and also gradual elimination of D, C and B type of sheep. 

The work pertaining to the standardisation of methods of measurement for 
the assessment of certain fleece and body characters of sheep as a pre-requisite 
for conducting heiitability estimates of clean fleece weight, fleece covering, 
fleece density, fibre thickness and its variation in the fleece medullation, 
canary colour in fleece and body type was also being carried out at the Research 
Station. 

A post-graduate diploma-course in sheep and wool was conducted for three 
consecutive years. This course was of one year’s duration and a total of 18 
students from different states in three batches completed the course. Presently, 
this training has been discontinued and it is likely that the course may start 
asain when the need for training more students is felt, 
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GOAT BREEDING 

Angora Goat Breeding Schemes — ^The scheme commenced from April I, 
1950 at Gwaldom (Dist. Garhwal). Originally, the scheme was started at 
Pipalkoti and was shifted to Gwaldom in 1956. 

The object of the scheme is to evolve under northern Indian hill conditions, 
a TJ. P. type of Angora goat suited to Himalayan region, by crossing the white 
long hahed hill goats with the imported Angora bucks. 

The flocks were reorganised at the commencement of the year under 
report. The available does were divided into three separate groups, each headed 
by a pure Angora buck. During the year only 39 kids (F4 progeny) were born. 
The average birth weight of the P4 Angora graded kid was 4*5 lb. 

The Angora stock was fed with 8 oz. of gram or sugarbeans, 8 oz. barley 
and 2 oz. of common salt, while half of the same ration was fed to the graded 
progeny except common salt. Grazing was pactised. 


The average yield of Mohair is tabulated below: 


Type 

Average flrst 
shearing in oz. 
(Oct. clip) 

Average second 
shearing in oz. 
(March clip) 

Total annual 
yield 

1. Angora bucks 

56-0 

36-0 

91-0 

2. 1st cross goats 

7-0 

2-0 

9-6 

3. 2nd cross goats 

8-4 

4-8 

13-2 

4. 3rd cross goats 

18-0 

12-9 

30-9 

5. 4th cross goats 

13-5 

8-0 

21-6 


It may be stated that although the results of production of Mohair in the 
cross bred herd were encouraging, the size of the goats in successive generations 
was reduced. It is proposed that the work at this station be expanded to com- 
mence large scale trials to assess the quality and quantity of Mohair in relation 
to meat produc^’ion. 

The scheme which terminated on March 31, 1958 has been further extended 
for a period of one year. 

Goat improvement scheme : Kerala — ^The scheme was started in July, 
1951 with the object of improving the Malabar goats by distribution of progeny- 
tested bucks for breeding purposes in several areas. Popularisation of goats^ 
milk and economic standard rations for milk production are also envisaged. 

The scheme was started with 120 does and 4 bucks and during the year 
under report the farm had a total of 386 goats comprising 4 bucks, 95 does of 
the foundation stock, 99 male and 158 female kids. Ten selected PI bucks were 
distributed to panchayats, Ocoperative Societies and private individuals for 
conducting extension work in the districts of Kottayam, Quilon and Trivandrum. 
The average birth weight of male and female kids was 5 lb. 9| oz. and 5 lb. 
4f oz. respectively. During the year, 187 goats completed their lactation 
and out of them 32 goats completed their lactation-birth a year. The average 
milk yield per lactation was 159 lb. 9| oz. The highest milk yield was recorded 

Ttr\ f7A 11. ^ _ /* Tiork .1 \ 
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The scheme terminated in 1956 as there were no facilities to maintain the 
experimental herd. Tn view of the importance of breeding of goats in the State 
of Kerala, it is likely that work on a systematic basp may be taken up shortly. 

Goat breeding is also to be taken up shortly in Bombay State for the 
production of meat and Mohair and for Mohair production in Himachal Pradesh. 
At both these places Angora goats will be used. 

POULTBY 

Poultry Development Scheme : Bterala~The Scheme was started in 1952 
for a period of five years and was extended further for a period of three years 
from April 1, 1956. The object of the scheme is to study the suitability of the 
two exotic breeds of fowls — ^IVhite leghorns and Rhode Island Reds in heavy 
rainfall and humid climates and to upgrade desi fowls. 

The studies on annual egg-production of the pullets, seasonal fertility 
and hatchability of eggs set for incubation were repeated during the year. The 
two breeds continued to maintain good standard of production, generation after 
generation. It was observed that the factors of age and season did not have 
much influence on the fertility and hatchability of eggs. Even the aged birds 
gave good fertility and hatchability during the hot months. This was probably 
due to the fact that all the birds were given shark-liver oil and some greens. 

Duck breeding scheme : Kerala — ^This scheme was started with the object 
of studying the problems pertaining to duck husbandry in Kerala State. The 
foundation stock of the farm consisted of 50 ducks and 10 drakes (adults) 
of Khaki Campbell breeds brought from Haringhate farm, and 25 ducks and 31 
drakes of Khaki Campbell breed, brought from the Indian Veterinary Research 
Institute, Izatnagar, where these were imported as day-plds from England. 

In spite of the adverse influences such as change of climate and other en- 
vironments, Khaki Campbell breed has been observed to mature earlier than the 
desi breed. It could be observed that if the breed is brought up under normal 
conditions after getting it acclimatised to the locality, it would prove better 
still. The egg production of the breeds was very irregular. The combined flock 
average was 46*2 per cent, (maximum) in the month of June and 9-4 per cent, 
(minimum) in December. Incubation had to be conducted when the production 
was at the trend of 20 to 40 per cent. Altogether 1264 eggs were incubated in 12 
settings of which only 149 ducklings were hatched out. The maximum fertility 
observed was 80 per cent, and the minimum 14*3 per cent. Hatchability of 
fertile eggs ranged from 0 to 62*5 per cent. The Haringhata and I.V.R.I. 
stocks moulted on their arrival in January 1956. The moulting was repeated 
after an interval of seven months, in August 1956. This time, however, the 
moulting was quite intensive in the case of I.V.R.I. stock. This was probably 
due to the change of climate and environment and the long journeys the birds 
had sustained. The Haringhata stock in general was in good bodily condition 
during the year and the mortality was only 8*5 per cent. The I.V.R.I. stock 
did not keep so well and the mortality percentage was 29*2. The weakness 
of the I.V.R.I. stock which were direct imports from England could be attributed 
to their ill -adaptation to the indigenous climatie conditions. 
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Afi the fertility and liatchability of eggs was very poor, the survival of the 
F.l progeny proved to be a difficult problem. Mortality of ducklings in the early 
stage is abnormally high and whatever survive, usually die duiing the third 
and sixth week of age. As there was not sufficient stock for replacement, general 
culling on the farm could not be done. 

The maximum egg-weight was 3 * 7 oz. and the minimum 1 oz. The average 
was calculated to be 2 * 05 oz. A method for trapnesting the ducks was investi- 
gated and adopted in the farm. 

Egg-Laying trial scheme : I.V.R.I., Isiatnagar — The scheme was started 
under the direct supervision of the Head of the Division of Poultry Research 
at I.V.R.I. The object of the scheme was economic production and distribution 
of quality eggs and birds and to save the public from exploitation by breeders 
selling unworthy stock. 

Pans of five birds, each belonging to one breed were received from eight 
different breeders in the country. The birds belonged to either Rhode Island 
Red or the White Leghorn breeds. Each of the five pullets were accommodated 
separately and housed, fed, and managed under standard conditions. An accurate 
record of the number of eggs produced, their size, quality and other particulars 
was kept for each of the birds. The maximum number of eggs laid by an 
individual bird was 210. The scheme has now been terminated and the certificates 
of merit are being awarded. 

COMMEECIAL CHICK HATCHERY AND POULTRY PROCESSING 

Plant-Eiatpadi (Madras) — ^The scheme started from June 1, 1955 with the 
object of investigating the possibilities of establishing a commercial hatchery 
and processing plant under local conditions. 

Sixteen village farms have been established. Hatching eggs from those 
farms are being supplied to the Central Station where the chicks are hatched 
and reared up to certain age. A beginning has, however, been made and a 
number of birds were processed and sold. Demand for the frozen meat appears 
to be good. 

Duck breeding scheme : I.V.EJ,, Izatnagar — ^The main object of the scheme 
is to explore the possibilities of rearing and breeding of Khaki Campbell ducks 
without making elaborate arrangements for w-ater. Studies on hatching, brooding 
rearing, mortality, feeding, growth rate, sexual maturity, egg production and 
water arrangements were earned out. Eggs were incubated at 99‘8®E and trans- 
ferred to hatchery trays. In some of the later hatches the fertile eggs were 
transferred to hatching trays in small still in the incubator, on the 23rd day. 
A towel soaked in lukewarm water was spread over the eggs on the 23rd, 
24th and 25th day of incubation for about three to four hours each day. It was 
observed that the hatchability was slightly improved by following this prac- 
tice* 

The average fertility and hatchability was 60 and 33 per cent, respectively. 

By practising cold breeding, mortality was reduced and growth was im- 
proved. Encouraging results were obtained by breeding ducklings under covers 
at 85® to 90°P. For ducklings wet mash system (without rice) was found to be 
satisfactory. It was, however, felt desirable to give soft diet {viz., half boiled 
rice soaked in skimmed milk) for at least first two days. 
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The average weight of ducklings of parental stock at the ages of 4, 8 and 
12 weeks was recorded as 16*25, 36-34 and 49-50 oz. respectively. The 
minimuin age at sexual maturity was found to be 135 days and the maximum 
177 days, the average being 149 • 55 days. It was observed that there is a definite 
correlation between egg production in 100 days and 300 days. On the 
basis of the above observations good ducks can be selected at an early age. 
Similarly, the future egg size within 300 days can also be roughly estimated 
from the 100 days egg-size. 

Commercial Hatchery Scheme, Y. M. C. A., Martandam (Madras)— The 
scheme was initiated in the year 1957 with the object of developing a commer- 
cial hatchery for the production of 20,000 white leghorn chickens for distribution 
every year in selected areas. A preliminary survey has been carried out. Neces- 
sary equipment for hatching, brooding and reariig chickens has also been 
procured and installed. During the year under report, targets for distribution 
of chickens have been exceeded. The work is in progress. 

Cross breeding in poultry : Allahabad Agricultural Institute— The scheme 
was started with the object of comparing the efiSciency of straightforward cross 
breeding against recurrent reciprocal crossing in poultry with a view to collect 
basic information to determine a policy of breeding for commercial egg- 
production. Seventy eight White Leghorn hens and 70 Rhode Island Red hens 
were obtained for the experiments. Fourteen Leghorn and 14 Rhode Island 
Red Cocks were mated with these hens. Five to Seven hens were allotted to 
one cock and each group of cock and hens were maintained in a separate pen 
during the entire breeding period. The eggs collected were hatched. It was, 
however, observed that egg from W.L.H. X R.I.R. had greater percentage of 
fertile eggs. The percentage of mortality in the case of chicks varied from 15 
to 25 percent, giving an average of 19*6 per cent. The higher percentage of 
mortality may be attributed to the inadequate housnig accommodation which 
was later on improved. 

Influence of climate on the performance of desi Fowls, Orissa — ^The scheme 
commenced from 1st January 1953 and continued up to 31st March 1957. 
The object of the scheme was to study under diverse conditions of soil and 
climate the performance of improved strains of desi fowls developed by the 
Indian Veterinary Research Institute, Izatnagar. Persistency records of 70 
birds were studied. It was observed that the birds in the higher persistency 
record had better annual egg production, averages and along with the decrease 
in the former, there was a decrease in the latter. Trapnest record of 77 birds 
that completed their first year of lay daring the entire period of the scheme 
was maintained. Out of these birds 20 were taken from the foundation stock 
received from the Institute on 1st January, 1953 and the remaining 57 were 
hatched at Angul during 1953-54 and 1954-55. Amongst the 20 birds of the 
foundation stock of the Institute the average annual production was 119*50 
and the average egg weight 1-624 oz. The average egg production per 
bird among 57 birds that were hatched at Angual was 121-912 and the 
average egg weight 1 * 581 oz. It was obser^ ed that a large percentage of 
birds matured quite early. The birds which attained sexual maturity earlier 
had better annual egg-production. Broodiness of 77 birds that completed their 
first laying year was recorded and it was observed that the average egg- 
production of broody birds was 106 • 720 and that of non-broody birds 126 • 826. 
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Out of the total number of 126 pullets raised during the entire period of the 
scheme, 91 were Brown Leg Horn type, 14 were partidge type and 21 other 
types. As regards colour of the shank 108 had yellow shank and 18 had dark 
shanks. Incidence of moulting was observed in 73 birds. It has been observed 
that most of the birds started moulting during the months of May and June 
under Orissa conditions and most of them continued to lay even while moult- 
ing. 

The percentages of fertility and hatchability were 62*458 and 72*903 res- 
pectively. The results obtained in these respects during 1966-56 and 1956-57 
were very poor and this low percentage was probably due to continuous in breed- 
ing. As regards ratio, 447 chicks were sexed, out of which 61*677 percent, 
males and 48*323 per cent, females. The average food consumption of 100 
chicks up to 24 weeks worked out to 166*806 lb. The average food con- 
sumption of adult birds per day during 1954-55 was 2*719 oz. and during 
1955-56 it was 3*382 02 . As regards growth rate, the average body weight of 
chicks of 1953-64 hatches of 0 days, 8th week, 16th week and 24th week 
were 1*195 oz., 9*992 oz., 26*340 oz., 39*524 oz., and 44* 536 oz. respec- 
tively. 

Out of total number of 629 chicks hatched during the entire period of the 
scheme, 223 chicks died of different diseases such as pneumonia, heat stroke, 
peritonitis, Juptuze of liver, heliminthic infestations and avian elencosis 
complex and due to some obscure diseases etc. etc. Studies on dam-daughter 
comparison and comparative value of sires were made and it was observed that 
in general there does not appear to be any decline in the production of daugh- 
ters as compared to their dams. The same holds good in case of comparative 
value of sires i.e., there is little difference in the production of dams and daugh- 
ters of the same sire. The studies on body weight and egg-weight indicated 
that there exist variations in the relationship between these two characters, 

DISEASE CONTROL 

Schemes for investigation of the diseases of cattle and buffaloes, sheep, 
goats and poultry, as well as a number of schemes on specific disease problems, 
continued to function in the States and at the Indian Veterinary Research 
Institute, Mukteswar and Izatnagar. Their progress reports and technical 
programmes were scrutinised and co-ordinated by the Council as before. 

Bovine IMastitis — ^The co-ordinated scheme for the investigation of bovine 
mastitis functioned at the Indian Veterinary Research Institute and in the 
States of Uttar Pradesh, Madras and Bombay. 

The object of the scheme is (i) to determine by suitable diagnostic 
methods the extent of the prevalence of the disease, (ii) to find out the rela- 
tive incidence and importance of different organisms involved in the causation 
of the disease and (m) to assess the efficacy of various methods of treatment 
and control, considering their applicability and cost. 

Uttar Pradesh — ^In Uttar Pradesh, a preliminary survey on five livestock 
farms revealed variable incidence of clinical mastitis. Up to 16*4 per cent, of 
the cows and 20 per cent, of the buffaloes were affected in individual herds. 
A study of successive lactations of the affected animals revealed a fall of 15 
to 25 per cent, in milk yield and shortening of the lactation period. Out of 361 
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animals (189 cows and 172 buffaloes) taken up for systematic study in one 
herd, the incidence of mastitis was 31*7 per cent, in cows and 4*3 per cent, in 
buffaloes, with 14 per cert, of the cows and 8*6 per cent, of the buffaloes having 
blind teats. Injury to the orifice of the teats appeared to predispose to infec- 
tion, Among the diagnostic tests, there was 100 per cent, correlation between 
the cultural examination and the leucocytic count. Of the various other tests, 
the White side test gave the highest percentage of accuracy. Cultural examina- 
tion of milk samples revealed that Staph, albus^ Staph, aurous, strepto- 
cocci agalactiae, Sir. dysgalactiae, StT.urhens, Str. pyogenes, non-haemolytic 
diphtheroids and Baterium coli were responsible for the disease in this herd. 
Quarters infected with Sir. agalactiae, Str. Dysgalactiae, Staph, aureus, Staph, 
albus, and B. coli in sub-clinical or clinical stages of mastitis were successfully 
treated with terramycin. CombLiations of peiiicillion, streptomycin and solpha- 
mezathine were foucd to be effective against Sir. dysgalactiae, Str. uheris, 
Sir. pyogenes, anaerobic Stroptecocei Staph, aurous, Staph. Albus, B. coli and 
mixed infections, but Str. pyogenese and Str. uheris resisted treatment. 


In the State of Bombay, 151 animals (91 cows and 60 buffaloes) were 
examined, among which 19 blind teats were observed, 11 in cows and 8 in 
buffaloes. In all, 588 samples of milk were collected, 366 from the cows 
and 232 from the buffaloes. From these were isolated 41 Str. agalactiae, 34 Str. 
dysgalactiae, 26 Srt. uheris, 13 Staph, aurous, 4 C. pyogenes and 1 Str. pyogenes. 
In addition 221 milk samples from 83 buffaloes, 38 cows and 10 goats affected 
with clinical mastitis or under treatment were also subjected to cultural 
examination. The affected animals were treated with penicillin, combination 
of pencillin, dihydrostreptomycin, sulphamezathine (with or without cobalt 
sulphate), terramycin and masticillin with successful results in most cases. 

The Indian Veterinary Eesearch Institute centre continued to undertake 
investigations on mastitis, besides helping the State Centres in typing the 
causal organisms isolated from infected udders. Ofthe various indirect studies, 
the leucocytic count, the simplified chloride test, microscopic exami- 
nation of gravity cream, and the plate White side test have encouraging results 
in the order mentioned. Out of 196 milk samples from 49 cows and 48 milk 
samples from 12 buffaloes of one herd, 90 cultures were isolated. Of these 61 
animals, 15 cows and 5 buffaloes were found to be infected with one or more 
organisms. These Sir. dysgalactiae in six cows, iSi5f.ie6em in five cows 

and Staph, aurous in eight cows and three buffaloes, besides a number of 
coagulase-negative staphylococci and other organisms. A small-scale trial treat- 
ment with penicillin iu oil, with 1 * 5 per cent, aluminium monostearate supplied 
by M/s. Hindustan Antibiotics Ltd., Pimpri, was undertaken in six animals, of 
which four became culturally negative one month after treatnient. Two animals 
clinically infected with Staph, aureus and two more animals infected with this 
organism as well as Str. agalactiae, were successfully treated with procaine penicil^ 
lin, dihydro-streptomycin, and cobalt sulphate administered for four days at 
24 hour intervals. 


The scheme in Madras started operating during the year under report. 
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Hump sore — The co-ordinated scheme for investigating the life-cycle 
of the causative parasite and developing suitable measures for control and 
treatment has been sanctioned in the States of West Bengal, Orissa and Assam, 

In West Bengal, the incidence of the sore was surveyed in almost all the 
districts, and the infection was found to be prevalent in all the districts sur- 
veyed es;cept the Darjeeling district. Cattle usually over two years of age 
were found affected and sores were observed in all the seasons of the years, 
but somewhat more commonly during April and May. The animals imported 
from the other States appeared to be more susceptible than the local cattle, 
and in one case about 90 per cent, of the cattle purchased from the Punjab 
developed hump sore within one to two years of their arrival in West Bengal, 
Adult paiasited and their larvae were collected from several regions and their 
morphology was studied. Microfilariae were detected in the peripheral blood 
of 6 out of 182 cattle affected with hump sore and in 3 out of 408 catltle having 
no sore. These microfilariae, however, appeared to be different from that 
of S. assamensis. Over 8,000 winged arthropods collected from cattle sheds 
and from the body of the affected animals were dissected. Living Larvae were 
encountered in 34 specimens of Musca and in one specimen of mlex. 
The indentfflcation of these larvae was in progress. Direct transplantation of 
living larvae collected from the sores could not reproduce the disease in unaffecU 
ed animals. Similarly, Musca flies, bred clean in the laboratory and allowed 
to feed on hump sore lesions and later on mechanical injuries produced on clean 
hump of unaffected animals, failed to transmit the infection. Treatment 
with hetrazan, antimosan, anthiomaline aiid ethylchloride spray was unsuccess? 
ful. 

In Orissa, 1391 cattle were found affected with the sore m a survey covering 
16,660 cattle, including 2,000 buffaloes. The incidence was higher and the 
lesions more raw in the summer and the rainy season than in winter. Usually, 
animals four years and above in age were found affected and no animal younger 
than 1 year 10 months was found affected with the sore. The incidence rate 
was the highest among the Hariaiia and Sindhi bulls and among 
the graded bullocks. Several adult worms and their larvae were subjected 
to detailed morphological study. Filarial larvae were detected in 124 mos- 
quitoes, 2 Musca flies and 2 Stomoxys flies out of a total of 1,208 specimens of 
a variety of arthropods dissected. In one animal housed continuously in a 
fly-pxoofshed, the sore healed up spontaneously within two months treatment 
with hetrazan ointment was undertaken in 240 animals, and in a majority 
of these the lesions healed up, though they recurred hi a number of cases. 

The scheme in Assam has not yet started functioning. 

Brucellosis — Schemes for the investigation of brucellosis were sanctioned 
in the States of Uttar Pradesh, Madras, Bihar and Orissa, with a view to deter- 
mining the incidence of brucellosis and allied infections and developing 
suitable control measures. 

InUttarPradesh, 5,433 animals over six months in age were tested; of these 
3 *4 per cent, gave positive agglutination reaction and 2*8 per cent, gave suspi- 
cious reaction. The reactors included 8 • 4 per cent, male uncastrated animals, and 
3*9 per cent, bullocks. The incidence of infection was slightly more in cattle 
than in buffaloes. In one state farm, whore calfhood vaccination is being done 



since 1951, tie incidence of infection came down to 11*32 percent, from the 
initial 30*94 per cent. Out of the 937 bulls (cattle and buffaloes) tested, 1*7 
per cent, were positive reactors. In one herd, almost all the abortions occur- 
ring during the past five years could be traced to a single bull. In a series of 
59 positive reactors, only 27*1 percent, of the animals were found to give a 
positive reaction on retest after a period of five years. There was considerable 
correlation between the milk ring test and blood vserum agglutination test. 
The vaginal mucus test was found to be positive in only those animals whose 
blood serum agglutination titre was 1/200 and above. 

The schemes in Madras and Bihar have started recently, but not yet in 
Orissa. 

Lumbar paralysis — The scheme for investigating the aetiology of lumbar 
paralysis continued to function m Orissa. As before, this condition was observed 
mainly in Beetal goats imported from the Punjab and in their graded progeny. 
It was found to be prevalent in hilly and heavy rainfall areas, abounding in 
forests and was encountered especially during winter months. No micro- 
filariae could be detected in peritoneal fluid of healthy cattle and goats or in the 
cerebrospinal fluid and brain suspensions of affected goats. Similarly, no 
parasites could be detected in serial sections of the brain and spinal cord of 
four affected goats and three healthy goats. Attempts to reproduce the disease 
in Swiss albino mice by intracranial injections of cerebro-spinal fluid collected 
from eight goats affected with lumbar paralysis proved futile. 

Retention of placenta — ^A scheme for investigating into the incidence of 
retention of placenta and determining the bacterial flora of tubular genitalia 
in bovines, in Orissa started functioning from the 13th December, 1955. In a 
series of 65 calvings in cows on one organised farm, the placenta was retained 
in 9*23 per cent. On another farm, it was retained in 12* 6 per cent, of a total 
of 101 calvings. In the case of buffaloes, the placenta was retained in 2*85 
per cent, of 41 calvings. A variety of bacteria, including pathogens, were 
recovered from most of the specimens of material collected from animals with 
retained placenta, from uterine biopsy material and uterine discharges, and 
also in a number of instances from normal calving material and slaughter-house 
material. Brucella was suspected to be the organism present in 23 out of 
32 cases. In general, the presence of pathogenic organisms in biopsy material 
impeded conception. 

Contagious bovine pleuro-pneumonia— This scheme has been in opera- 
tion in Assam since 1951, with the object of studying the incidence and epizoo- 
tiology of contagious bovine pleuro-pneumonia in Assam and developing suitable 
methods for its diagnosis and control as well as for preventing its spread to other 
States. The disease is still estimated to cause a total loss of more than one 
lakh of rupees annually in the endemic areas, even though these losses have 
been greatly reduced by systematic vaccmation. The mass vaccination cam- 
paign in the endemic districts of Goalpara, Darrong, Sibsagai and North 
Lakhimpur, was intensified. Despite this, several sporadic cases of the disease 
appeared in these districts and some also in the adjoining districts. A number 
of affected animals were successfully treated with sulphamezathino, especially 
when administered by injection in soluble form. A fairly reliable method for 



detecting cases of latent infection was developed. A quantity of freeze-dried 
egg-adapted vaccine received from the F.A.O. was subjected to critical trials, 
but it was not found to confer a high-grade immunity. 

PARASITIC DISEASES 

Liver-fluke disease — ^Tbe scheme for the control of liver-fluke diseases 
in Mysore is in operation since June, 1953. The object of the scheme 
is to study the efficacy of anti-liver-fluke medication as the principal 
means of controlling the infestation under the conditions existing in heavily 
irrigated areas. Systematic dosing of the animals exposed to risk was conti- 
nued at eight centres during the year, and in all 118,892 dosings were done. 
Among the aimaJs so treated, 446 were kept under special observation and their 
faeces examined regularly. Observations made so far would appear to indicate 
that it is possible to bring about considerable reduction in the incidence of 
infestation in endemic areas by repeated mass treatment alone. 

Another scheme for the control of liver-fluke infestation in the extensive 
low-lying areas of Saharsa district of Bihar, was initiated in January, 1957. 
The staff employed under the scheme has been given necessary training, and 
other arrangements for undertaking the work were completed. 

With the reorganisation of States, the Scheme for the control of main fluke 
diseases (especially nasal schistosomiasis, which was located in Dharwar district) 
was transferred to Mysore State. At this centre, which is located in an area 
where nasal schistosomiasis is prevalent, control of the infestation is sought 
through regular mass medication as well as destruction of the snail hosts in 
ponds, tanks, river beds etc. During the year under report, 853 animals affected 
with nasal granuloma were treated, out of which 442 were completely cured. 
About 50 per cent, of buffaloes in this area were also found infected with the 
parasite, though they did not show clinical signs of the disease, for example, in 
one village 21 out of the 41 buffaloes examined showed the eggs of Sabistosoma 
nasalis in their nasal discharge. 

Hill leeches — ^A scheme for studying the biology and systematics of hill 
leeches in the Kumaon Hills is in operation at the University of Delhi since 
July, 1956, with the ultimate aim of devising suitable control measures against 
this menace. Heavily infested localities were detected in both Almora and 
Nainital districts. The land leeches collected were Hcemadipsa zeylanica and 
H, montam, mostly found among decaying leaves in oak forests betwen 6,000 
to 8,000 ft. altitude. Leeches were observed to begin appearing along with the 
rains towards the end of June and to disappear generally by September, being 
most abundant in July and August. Their habitat during winter months 
remains to be discussed. Some preliminary studies on the external morphology 
and inteinal anatomy were undertaken. Instances of haematemesis caused 
by leeches were also observed. 

AliTIMAL HEALTH INEORIVUTION SERVICE 

The Animal Health Information Service was initiated in 1947 to provide 
up-to-date information on the prevalence of some important diseases of live 
stock. Statistical bulletins are compiled every month and issued free of cost 
to all State Directors of Veterinary Ser%dces and Animal Husbandry. Principals 
of Veterinary Colleges, and heads of Central and State Eesearch Institutes in 



India. In addition, these bulletins are also being supplied to embassies and 
consulates of many foreign countries. So far 127 bulletins have been issued, 
including 12 issued during the year under report. 

GENERAL DISEASE INVESTIGATION 

Schemes for general disease investigation are operating in the States of 
Rajasthan, Bombay (Saurashtra and Kutch regions), the Punjab (Pepsu region) 
and Mysore. Elsewhere, these Schemes have been taken over permanently by 
the States, 

Rajasthan— In Rajasthan, the observations were mainly concerned with 
sheep pox, ‘wah* in goats, parasitic infestation and some obscure disease condi- 
tions. A severe outbreak of sheep pox, in which pustule formation was obser- 
ved to be inconstant, was successfully controlled by vaccination. Clinical 
observations on goats affected withVah’ revealed three main forms of the 
disease, viz., (i) ventral affection, (ii) eye affection and {Hi) joint affection. 

Abortions were also noted to occur in some cases. From heart blood of 
goats inoculated with material sent to the I.V.R.I. a pleuropneumonia organism 
was recovered. Histopathological examination of the mamary gland showed 
degeneration and desquamation of the epithelial lining of the alveoli and 
inflammatory exudate in the lacteals. 

Punjab — ^In the Pepsu region of the Punjab, 1,052 bovines have been 
tested for tuberculosis infection since the inception of the scheme in May, 1954 
and of these 62 have given positive or doubtful reaction. Tests conducted for 
Brucella infection on one farm and in rural areas revealed no infection on the 
farm (86 animals tested), but there were ten reactors out of 295 village cattle. 
Liver-fluke infestation was observed to be common in Kapurthala district, 
where a large acreage was under paddy cultivation. Chicks between the ages of 
3 weeks and 12 weeks were found to be affected with coccidiosis on several occa- 
sions. The trouble was brought under control with the help of sulphamezathine 
and embazin, both of which were found to be equally effective. Outbreaks of 
spirochaetosis were observed in two private poultry units, and sulfarsenol and 
soamiu were successfully employed for treatment as well as immunisation by the 
infeotion-cum-treatment method. Twenty-one equines were subjected to the 
mallein test, but none was found positive. 

Mysore— In Mysore, where the disease investigation scheme is in operas 
tion since November, 1950, a few outbreaks of gasfcro-enteritis of unknown, 
aetiology were recorded, especially in Coorg. Some of these cases appeared to 
have recovered after treatment with sulphamezathine, whereas in some other 
cases vaccination against rinderpest appeared to have brought the outbreaks 
under control. Instances of obscure paralysis in cattle were reported from South 
Kanara and North Kanara districts. Earlier, nematode larvae were observed in 
histopathological examination of the spinal cord of animals dying of paralysis 
in other parts of the Mysore State. Ephemeral fever was reported from various 
parts of the State. 

Bombay — ^Under the Disease Investigation Scheme located in the Sau- 
rashtra and Kutch regions of Bombay State, 400 cattle on organised farms were 
subjected to tuberculin test and four ware found positives. Of 200 cattle sera 
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collected on a farm at Jnnagadb, none was found positive for bmcellas by 
tbe plate test. Preliminary trials for treatment^of contagions caprine pleuro- 
pneiiinonia with N.A.B. gave encouraging results. 

Riboflavin deficiency, manifested by curly toes and other clinical signs, 
was encountered on a poultry farm and successfully overcome by the inclusion 
of yeast and vitamin B 12 in the feed. On another farm, deficiency of vitamin 
A was encountered, accompanied by the usual clinical signs, reduction in egg 
3 ?ield and decrease in yolk pigment. It was successfully treated by the inclusion 
of cod-liver oil in the feed. Schistosomiasis was responsible forf an outbreak 
of diarrhoea and deaths among sheep. The other diseases encountered and in- 
vestigated were fowl spirochaetosis, liver-flue infestation in buffaloes, coccidiosis 
in chicks, horn cancer, and filarial haemorrhages in cattle. Ascaridia galli infesta- 
tion was found to be very common in poultry. Some cattle were found to be affec- 
ted with a condition closely resembimg the hump sore of north-eastern India. 

DISEASES OF SHEEP AND GOATS 

Schemes for the investigation of sheep and goat diseases were in operation 
in Uttar Pradesh and Andhra Pradesh. 

In Uttar Pradesh, the Miikteswar sheep pox vaccine was found safe for 
vaccinating the imported Australian sheep and their graded progeny, but the 
immunity was observed to wane after 12 months. Tests conducted revealed 
that there was no immunological relationship between sheep pox, sheep derma- 
titis, and contagious pustulai|dermatitis. Pneumonia was observed to be a fre- 
quent cause of deaths among imported as well as indigenous sheep. * ■ t 

A variety of pathogenic organisms were found associated with the disease. 
Heavy infestation with Cymhiforma indica was suspected to be the cause of 
deaths among sheep in AlmoraTdistrict. Immature amphistomiasis was res- 
ponsible for heavy losses among sheep in Allahabad and Varanasi districts. From 
material forwarded to the I.V.R.I. from sheep suspected to have died of entero- 
toxaemia, Clostridium welchii, Types D and A, were isolated. Cerebro-spinal 
nematodias was suspected to be the cause of paralysis in some vsheep and goats. 
Six Polwartb lambs were found to be infected wit lx R. motasi and were treated 
with babesan and aoaprin. 

In Andhra Pradesh, diseases of sheep and goats caused by parasitic infesta- 
tions and certain other diseases like ‘'Circling” disease, abortions and conta- 
gious pustular dermatitis were investigated. A variety of worm infestations were 
found to be responsible for much of the diarrhoea in sheep and goats. Aboitions 
were observed in a few sheep, but these were found negative for Brucella infec- 
tion on agglutination test. 

Bearing of Nutrition on Helminthic Infestation— This scheme has been 
in operation at the Indian Veterinary Research Institute since April, 1955, with 
the object of investigating the^effects of nutritional deficiencies cn the resistance 
of sheep to parasitic infestation. SuitableJTmixturesf deficient in Vitamin A, 
protein, calcium and phosphorus either singly or in combination were comput- 
ed; groups of lambs were fed on those; their blood analysis was undertaken; 
and regular fecal examinations were done as a preliminary to their experimental 
infection with different parasites 





Diseases ©I poultry — Obncrvatioits uiade in Poona dist-rict (Boiabay), 
where a scheme for matis immuuisatioii of village poultry against Eanikhet 
disease is operating vsince 1954, generally indicated good results, though there 
were stray instances of })reakdown of immunity in some vaccinated birds, espe- 
cially on cliallenge 12 months after vaccination. 

In a scheme for the control of co(icidi(>sis in poultry, operating at the Indian 
Veterinary Eeseai'ch Institut(* since February, 1955, the existence in India of 
Eiimria necatrix and E. hurndti was confirmed. J'or studying the efficacy of 
certain anticoccidial drugs, such as sulphaquinoxaline, sulphamozatbine and 
nitrofurazone, a number of chicks were reared coccidia-free and su])sequently 
infected with Sidphamezathine was better than sulphaquinoxaline, 

but the latter was betier as a prophylatic agent _Both the drugs were found to 
be better than nitrofurazoiie. 

Under the scheme for the investigation of poultry diseases in Andhra State, 
vaccination of day-old chicks with pigeon pox vaccine successfully protected 
the birds against fowl pox, which was observed to be prevalent in the State in 
all the three forms, viz. ocular, oral, and cutaneous. Avian leucosis complex was 
prevalent on organised farms, especially in White Leghorn birds. 

In a scheme for studying the use of a combined vaccine for Ranikhet disease 
and fowl pox, a mixed vaccine was found to set up tlie same type of immunity 
against both the diseases as tliat by the two vaccines individually in six weeks- 
old chicks. The chicks embryo-adapted strain^of R.D. virus was found to grow 
well on the chorio-allantoic membrane of duck eggs, and this virus on inocula- 
tion in 4 to 5 week old chicks did not produce a generalised reaction, nor^did it 
spread to healthy in-contact chicks. 

dairying 

Survey ot bacteriological quality o£ milk produced in Kaira District — 
Anand — The scheme was started in September, 1957, with a view to evolve 
suitable measures for improving the keeping quality of milk and milk products. 
The effects of atmospheric temperature and humidity during winter, summer 
and monsoon on the bacteriological quality of raw milk collected from various 
societies were studied. The average temperatures were 70*94^, 86 ‘59*^ and 
'84*85^F and the humidity levels were 56*3, 45-62 and 79-09 percent, duxingthe 
respective seasons. The average bacterial count varied from 7 to 38 millions 
per ml. during summer, 7 to|50 million per ml. during monsoon and from 2 to 10 
million during winter. The methylene blue reduction time varied from 1 to 2 
hours during summer and monsoon and 2 to 4 hours during winter respectively, 
showing that the milk was of poor bacteriological quality. In ikddition to the 
above, 157 samples of bulk raw milk, 493 samples of laboratory pasteurised 
milk and 261 samples of Union pasteurised milk were examined. The milk 
pasteurised at the Union Dairy was found to be of good quality as judged by 
the low bacterial count, which varied from 10,000 to 33,000 bacteria per ml. 
during different seasons. 

The preliminary work on bacteriological analysis of milk products manu« 
factured by the Union viz., milk powder, butter, etc. was also carried out. 
The result pertaining to this item will be reported next year when enough data 
have been collected. 
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Scheme for development and standardization of methods for detecting 
adulteration and estimating major constituents of milk at Hoshiarpur, Punjab— 

In all, 1,793 samples of raw milk were collected. 

The Scheme wa.s j.tarted on April 1, 1955, and wa.s due 1o ierniinate on 
Mai oil 31, 1956 It has l)een extended fora Airther period of two years. The 
object of the. Scheme is to examine the physico-chemical properties of milk 
with a view to find out certain characteristics which may be luilpful in evolving 
and standardizing some simple methods for detecting adulteration and for 
eA] mating the major constituents of milk. 

Work was conducted on mea.suring interfacial tension of milk and usi ng 
it as a measure for detecting adulteration with water. It was observed that with 
P. cymene the interfacial tension could be accurately determined. There was no 
change in interfacial tension up to 10 hours from the time of milking. The re- 
moval of fat did not affect the inteifacial tension. Proportionate increase in 
interfacial tension of milk with the addition of water took place in both cows 
and buffaloes milk, even when the adulterant was 5 to 7 per cent. 

Aqueous ammonia, when added to milk independent of ammonium solution 
conceni ration, increased its viscosity to an appreciable extent The viscosity 
of the mixture increa.sed proportionately but w^a.s constant on keeping for 5 
hours or shaking for about an hour. 

Cow’s or buffalo’s milk to which goat’s milk was added showed the presence 
of two peaks in its fat globule size distribution curve; while cow'’s and buffalo’s 
milk when added together showed only one peak. The measnremeni of size of 
lat globules was found useful in detecting the presence of goat milk. 

The electrical conductivity of goat’s milk, was found to be greater than 
that of cow’s or buffalo’s milk. So the adulteration of cow’s or Imffalo’s milk 
with goat’s milk, even in moderate quantity, can be detected by the measxire- 
ment of electrical conductivity. 

The freezing point of pure milk of different animals was found to be cons- 
tant, but the addition of water, even in small quantity, altered its freezing 
point so that adulteration with water can be easily detected. 

Investigation of the Possibilities of using •milking Cows of Hariana breed 
for work at the Izatnagar — During the year, six work and seven no- 

work cows completed their lactation. A marked drop in the milk yield was 
obscr\''ed in the case of work cows compared to the non-work group. 

The average milk yields of the cows which have completed the third ex- 
perimental lactation were 1,412 lb. and 2 266 lb. for work and no-work groups 
respectively. Farther, a cow which yielded 3,577 lb. in the last lactation, 
yielded 69 -3 lb. in the current year as it suffered from mastitis. The butter 
fat average are 65 • 17 lb. and 112 ■ 5 lb. for work and no work groups respectively, 
the lower butter fat production could be attributed to lower milk yield. 

In all, 9 work-and 9 no- work cows conceived "with an average of 4" 3 and 
1'9 iMeminations respectively. This difference is due to the presence of 2 
cows in the work groajD which, among themselves, required -15 inseminations 
out of 39 received by all the 9 cows in that group. 

Work is being continued and no definite conclusion can be dra 'wn at this 
stage. “ 
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Studies on the preparation o£ dairy Sanitizers (N.D.E-I., Bangalore) The 
scheme commenced in ,1 uno, 1953, vcith a view to test the corporative, detergent 
and germicidal efficiency of ilifferent cleaning materials and chemicals commonly 
available. Daring the year most of the work was done to study various compounds 
and it was found that pat<nit(‘d ]>rodur‘ts an<l quij.1 ernary amniOBiuin com- 
pounds like hyamine pyridliiium ]>r*omide and coiyl pyridniiuni bromide an* 
quite eifeci iv(‘ against all spinses of bacteria, gi\ ing more \ lian 99*999 per (*<‘ni . 
desiniction within 5 minute^. Compounds like Triron X-100 and Solvey 
Nitron were less effective especially against coliform and spore-foiming bac- 
teria. The former group is considered suitable for incorporation into the 
cleaning mixtures. Studies were also carried out in compounding of clcaiiiag 
and sanitizing mixtures from different cleaning mateiial*^. ^ The sanitizing 
f‘fficien(‘v <^f could be considcrablv'' improved when mixed with small 
amounts of phosphates, wasliing soila and bactcriacidal compounds like 
hyainino and pvridinium bromide. Similar results are obtained with Reh. 
In areas like U.P\ and the Punjab where Reh is available in plenty, it is possible 
to substitude it for ash. Such mixtures are considered quite promising for 
use under village conditions viz. indi\idnal milk producer or milk oroductT 
societies and milk collection centres. 

Sanitizing efficiency of clearing mixtures obtained from some firms showed 
good results, but molaces, an 1.(3 1, product although slmwing good sanitizing 
efficiency was found to be irritating to human hands. 

Regarding the occurrence of stale odour in cleaned cans, invest igations 
with open, partly open and inverted st(‘rilised co.ns, which were kept over- 
night showed that the stale odour was experienced in 50 per cent, and 25 
per cent, respectively only in the <*ase of latter two positions. Among the cans 
not properly cleaned a mild stale odour was found even when kept open, 
wliioh shows that sterilisation <xfter proper cleaning considerably reduces the 
development of stale odour, even if the cans are. kept closed. Further Inals 
arc in progroKSS. 

Utilisationof by-products of Indian Dairy Industry {N.D.R.I.» Bangalore) 
The object of the Scheme to evolve suitable techniques for the utilisation 
of by-products in the ghee and butter industries. Skim -milk and buiter-milk 
are the major by-products upon which the investigations were carried out. 

For storing skimmed milk and butter-milk, stainless steel containers 
are the best ones followed by newly tinned cans and old tinned cans. Glazed 
mud pots and unglazed mud pots were found unsuitable for storage. 

The best process to increase the keeping quality was observed to be the 
heating of skimmed milk to boiling temperature followed by^ immediately 
cooling it to room temperature and storage under similar conditions. 

To manufacture dried products from skimmed milk and butter-milk 
under village conditions, it was found that the only feasible method is con- 
centration and desiccation of the raw by-product in an open pan till a pat 
is formed. The pat is broken, powdered and sieved. The powder may be 
further dried in sun or chamber. Tbe dried skimmed milk and butter-milk 
could be beneficially incorporated upto 20 and o per cent, respectively in dough 
for (Wheat) chapaties. For storage of skim milk powder and desl butter- 
milk powder cardboard cartons were found to, bo most desirable conl^ameig 
M/?3ICAB™-7(a) 
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Good qiiAlity casoin could be obtained from ^poill railb by alkali treat- 
ment iiietbod and from creamery or desi butter-milk by double alkali treat- 
ment -cum-mechaiiical separation method. 

Studies on pasteurization ot Milk — Move than 460 samples of raw and 
pasteurised milk were collected during the monsoon, winter and summer 
from two private milk distribution centres and two organized Dairy Farms. 
The samples were analysed for bacteriological quality. It was observed that 
laboratory and commercial pasteurisation considerably reduced the bacterial 
count. Samples of raw milk were heat-treated at 63'5°C for 30 minutes 
under laboratory conditions and examined for their keeping quality. It was 
observed that the methylene blue reduction time of raw milk sample from one 
of the centres had an average of about 3^- hours. The same samples after 
laboratory pasteurisation had a keeping quality period of 16 hours. It was 
further noticed that the count of raw milk samples was much higher during 
summer than that observed during either winter or monsoon. It was observed 
that increase in temperature and heat treatment reduced the bacterial count 
progressively. Further, the batch pasteurisation temperature namely 63°C 
for 30 minutes was more efficient in destroying bacterial cells than H.T.S.T. 
pasteurisation at 72 “5*^0 for 16 seconds when milk with low bacteri9l counts 
was pasteurised under laboratory conditions. The Colifoim group of organism 
were destroyed by heat treatment (62*8°C) within 20 minutes even when 
the initial count was very high. Aerohacter cerogenes was less heat resistant 
than Escherichia coli. 

Studies on the heat resistance of pure cultures of bacteria at different 
temperatures and holding periods have also been carried out. The effect of 
pre-incubation of pure culture on heat treatment and subsequent keeping 
quality have been studied. The influence of normal microflora on the heat resis- 
tance of pure culture suspended in whole milk have also been investigated. 

ANIMAL NUTRITION 

Trace elements scheme, I.V.R.I. — Scheme for studying the influence on 
trace elements on the health and productive capacity of livestock in India 
continued to function at I.V.R.T. This scheme was initiated in the year 1952 
with the object of finding out whether trace element deficienoy occurs in live- 
stock in India and if so where. 

Durmg the year under report 67 samples were analysed for their copper 
contents. It was observed that in dry roughages like hay and straw, the con- 
tent of copper ranged from2*55p.p.m.in paddy straw from the Khawardha 
region of Madhya Pradesh to 6*5 p.p.m. in Jowar straw from Haldwani; 75 
per cent, of these had a value lower than 5 p.p.m. Green non-leguminous 
feeds had values ranging from 5*25 to 7*65 p.p.m. while leguminous feeds 
gave copper contents between 8-21 p.p.m. to 15*92 p.p.m. Tree leaves had 
values ranging between 3*92 p.p.m. atKukhteswar to 11*50 p.p.m. in bhekar 
leaves from Jammu and Kashmir. Concentrates had values ranging 
from 1*41 p.p.m. in gram husk from Mongrol to 19*03 p.p.m. in groundnut 
cake from Morvi. A sample of rock salt from Mongrol was also examined. 
This had a copper content of 30*73 p.p.m. The copper intake per day in mg 
for cattle weighing 700 to' 800 lb. in different farms was calculated. 



It was observed that the intake of copper was definitely below 6*3 p.p.ra. in 
dry cows and 10 p.p.m. in milch cows per 100 1]>. body weight. The 
level of intake though just sufficient for dry cows at Moivi and MiiMiteswafj 
is definitely low for the milch cows at these places. In all the places where 
copper intak(3 is low, the haemoglobin content of animals ^vas also found to 
be sub-normal. Intake of copper for sheep in the State of Janiniu and 
Kashmir was found to he adequate. 

Sixty seven samples of feeds from hilly and sub-mount aiiious regions 
of Uttar Pradesh and from Saurashtra, Madhya Pradesh and Jammu and 
Kashmir farms were analysed for their manganese contents. Among dry 
roughages examined the least value viz, 48*74 p.p.m. on dry matter basis was 
found in the wheat hhusa sample from Haldwani and the highest, i,e, 293*6 
]).p.m. on dry matter 1}asis in the paddy straw sample from Khawardha region. 
In all the concentrates, cotton seed had the least content ranging from 12-44 
to 28*60 p.p.ra., while wheat bran had the highest content of this 
mineral ranging from 78*09 p.p.m. to 195*37 p.p.m. Some types of food 
from different localities showed wide variations in their manganese contents. 
The daily requirement of manganese except at Mongrol was found to be quite 
sufficient for all the livestock. 

Cobalt content of feeds of six farms was determined. The values ranged 
from 0*06 in the paddy straw from Patna io 1*43 p.p.m. in the con- 

centiates mixture from the Telinkhudi farm, Nagpur. TJie intake of cobalt 
in mg. per day per animal wos also estimated. 

Work w'as initiated to find out whotlun ex(*e.ss of molybdenum played 
any part in the aggravation of c*opper deficiency synipioms or inducing dii- 
ficiency even in places wdiere copper intakes were iisiiaily adequate. A method 
for the estimation of molybdenum in feeds has been worked out. Twenty- 
five feed samples from different parts of the country were examined and the 
values ranged from zero in guinea grass B,mijawar from Hosur to 1*78 p.p.m. 
iix the concentrate mixture from Bellari and Bombay. Work so far can'ied 
out has indicated that this element is not present in excess at any place exa- 
mined so far. Studies on haemoglobin cont(‘nt of blood of animals was con- 
tinued in different forms for the State of Saurashtra and Madhya Pradesh. 
At botli these jilaces buffalo blood was found to be lower in haemoglobin 
content than cattle and xvas below the normal values. Work was also con- 
tinued on the copper contents of blood and liver of tlie domestic animals. 

Thyroid glands wore collected from the slaughter houses in the States of 
Madliya Pradesh and Saurashtra for finding out existence of goil re. Specimens 
thus collected were also put to histopathological studies. 

Eegional Animal Nutrition Centres— -The Go imcil had established Kegional 
Animal Nutrition Stations to study problems of animal nutrition pertaining 
to each region. Till 1964 three regional stations were established for the Eas^- 
tern, Western and Southern regions at Harringhatta, Anand and Bangalore 
respectively. Scheme for the establishment of the Northern Regional Station 
in the Punjab has also been sanctioned. Proposal is under consideration 
fox setting up of another Station to cater to the needs of coastal region. 
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'J^Iastebn BEQuyNAL CBJSfTPvE, Haeeinghatta— A compiehensive survey 
carried out vitliintlic Slate in different seasons of tlio year indicated that the 
intake of digestible proteins and starch equivalent were considerably below the 
accepted feeding standard. It was, however, contended that these animals also 
received some nutrients from stray-grazing. Rations usually fed to cattle in the 
State of Ben gal mainly consisted of paddy straw and a little of mustard cake and 
wheat bra n. Feeding practices in the Sta te of Orissa were not very much different. 
However, typical ration in Orissa consisted of paddy straw, rice bran and hiUM. 
The bullocks of Orissa were found to be better in physique than the bullocks 
of West Bengal Average weight of bullocks in West Bengal was found to be 
434±81 lb. and that of cow; 306J::52 lb. Tlio corresponding figures 
in Orissa were 438±Ib4 and 320^59 lb. On an average cows give 340ff:204 
lb. of milk in the State of West Bengal while in Orissa yield was even 
lower. Other data of cows i.e. lactation and inter-calving period, age at first 
calving etc. were also recorded and it was observed that performances of the 
local non-desciipt cattle v ere very low. Similarly the performance of the bullocks 
was also of a low order. Seasonal variations in the composition of the concen- 
trates and roughages were found to be negligible. Some variations were, however, 
noticed in case of tree leaves. No significant seasonal variations were 
observed in the same variety of straw (Aman). 

Composition of three varieties of staw i.e, Aman, Aus and Boro, differs 
significantly in respect to protein, exalic acid aird calcium. Tree leaves were in 
general, found to be good sources of protein, calcium and copper but were found 
to bo comparatively poor sources of phosphorus. A creeper, Sumiai was found 
to be the richest source of copper. The results of some 34 types of fodder and 
feed stuffs were recorded in detail. Significant variations were found to occur in 
the composition of some feed stuffs obtained from two States, i.e. West Bengal 
and Orissa. In confirmation with the data on D.P. and'S.E. uitakes, some indi- 
cations on the occurrence of microcytic anaemia were observed in West Bengal 
bullocks. Microcytic anaemia was also found to occur in castrated goats. Close 
positive correlation between the inorganic phosphorus and phosphates was 
demonstrated in goats and cattle including buffaloes. Significant species differ- 
ences in inorganic phosphorus and phosphates content were also noticed. 
Blood copper was found to be unrelated with liver copper. The results of liver 
copper also showed that the copper content of the male liver was greater than 
the female liver. This result was at variance with the results of liver vitamin A, 
which was found io be maximum in the female and mioimum in the male goat 
liver. A notable feature in the results of liver composition was the occuiTenco 
of high lipoid content during the ramy season which is attributed to general 
under-nutrition. Vitamin A ester content of the female and castrated goat 
blood was found to he significantly lower in the monsoon season than in the 
summer or winter seasons. This indicates a lower intake of carotene during the 
monsoon period. 

WEbT3iiK.MKE(UONAr. ^k^^TRE, Axand— T lio Western Animal Nutrition 
Research Station, Aiiixnd was sol up in the year 1952. The centre has been 
handling all the problems prevailing in the States of Bombay, Rajasthan, the 
Punjab and parts of Madhya Pradesh and Uttar Pradesh and in the erstwhile 
states of Saurashira, Cutch and Madhya Bharat. 
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Ib the Hissar area, alonjy with the t>urv(\v work, sampletJ of concentrates 
and fodders of rahi season were collected. Blood samples were also collected. 

In Banni area 32 enclosures were laid, from which grasses were harvested at 
different intervals in order to study the effect on yield anrl composition. Diges- 
tibility trials on fodders and concentrates were also carried oat. Hamatological 
constituents of lilood taken from animals brought to veterinary hospitals 
were estimated. 

In tlic Hissar area samples of common rahi fodders hlo' wheat, barley, 
oat, berseem. lucerne, wheat chaff and gram hhusa were studi(Ml The stagewise 
composition of cereal fodders indicated a decreasing treivl in crude protein 
and minerals. In all the fodders the crude protein content in the young stag(i 
was as high as 15 to LS per cent, and it was reduced i o 3 to 5 per cent, in the third 
monthly cut. Oat fodder was slightly superior to wheat and barley, LuctiriK', 
and berseem wore similar in composition except that the forme.r vras sliglitly 
moi’o fibrous than the latter. Both of them were about four tim 's richer in 
calcium than cereal fodders. Generally, the same fodder from different villages 
was not found to vary significantly Wheat chaff, containing about 5 per cent, 
crude protein, was richer in all respects than wheat straw from Anand area. 
Gram Wmsa was found to contain only 3 * 9 per cent, crude protein. Composition 
of leaves of hahul, iiecm and shisham revealed that neeni leaves having 16 per 
cent, crude protein and only 17 per cent, crude fibre were most nutritious. 

Among concentrates, bajra, barley and wheat grams w’-ere found to be 
uniCorm in composition having about 11 per cent, crude prot(un and 80 per cent, 
N.F.E. Sarbon cake, containing about 30 per cent., crude protein, is richer 
than sarsoan and cotton seeds Sarsoan seeds contain 37 per cent, ether extract, 
wdiich vas more than twice the amount ])resent in cotton simhIs. Among grams, 
sugar and 7nethi gram which was available in abundance, was higJiest in N.F.E, 
(65 per cent.) and lowest in crude protein (20 per cent). 

A study of animal blood from Hissar area nwealed that tlic Hb per ceni. 
of the blood of buffalo calves (10 • 6) was higher than t hat in the blood of bullocks 
(9*7) from Hissar farm and from villages. A surviy of deficiency diseases m 
Hissar area did not reveal any outstanding nutritional deficiency. 

From 32 enclosures laid out in Bamu aiea, 192 samples o( pasture grasses 
harvested at different intervals were collected and 96 were analysed. The data 
regarding the yields of pasture grasses obtained by three different methods of 
cutting revealed that the highest yield of 5,592 lb. per acre (on fresh basis) 
was obtained when the grass was harv<Nst(‘d tiirce limes at monthly int(U’vals. 
Tht" yields vary significantly from village to Milage and from enclosure to 
enclosure. 

A digestibility trial was carried out on a concentrate mixture contaiiiing 
20 per cent. G.N. cake, 2.0 per cent, cotton seeds, 20 per cent, maize bran, 16 per 
milt, fur Cphnni , 15 per cent, guar and 10 per cent, bajra husks. The mixture 
provides 18*39 lb. D.P, and 79*9 lb. of T.D.N. per 100 lb. of dry matter. The 
mixliire vas cheajier by 30 to 40 percent, ami bettor balanced than bajra ^ 
grains, guar seeds and cotton seeds which wore commonly used. The hay oJ 
mixed grasses available in the local market supplied 57 *• 01 lb, of T.D.N. per 
100 lb. of dry matter but no protein. The digestibility coeificientsot all the 
nutrients in neau leaves were more than 80 per cent, and consequently, the 
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T.D.K, wab fouiid to he as liigli as 79-01 lb. per 100 lb. of dry matter. The D.P. 
provided by iiee^n leaves (9-96 lb. per 100 lb. of dry matter) was also fairly 
Mgb. Moreover, the balances for nitrogen, calcium and phosphorus were also 
])osjtive. Mangolds supply 1,050 lb. D.P. and 71-97 lb. T.D.N. per 100 lb. of 
dry matter. The balances for protein, calcium and phosphorus were all positive. 
However the dry matter in mangolds was as low as 8 per cent. 

Analysis of blood of animals brought to veterinary hospitals revealed 
that the values for Hb, and E.B.C. in the case of buffaloes were higher than in 
the ease of bullocks. Percentage of lymphocytes in the blood of bullocks was 
higher than in that of buffaloes while the average value for polymorphs was 
lower. 

Extension work was carried out in Baimi and Hisvsar area along with 
imtiitional survey. Advantages of scientific feeding of animals were explained 
to cultivators and cattle owmers in agricultural and cattle shows. 

SouTHBEN Animal Nutrition Kesearch (Centre, Bangalore— During 
the year under report a comprehensive animal nutritional survey was carried out 
in the tracts of Kangayam, Tripura, and Karimnagar. In the Kangayam tract 
the common pasture grass was found tobeKolukattai(Cenc^msciiwfs). The 
protein content of the grass ranged from 5 to 12 per cent. Green plants of Dua 
gram or Moth {Phasodus aconltifolisu) containing 18 to 20 per cent, protein 
was also fed to the cattle during monsoon. The monsoon grasses were collected 
and analysed. Their protein content ranged from 3*2 to 9*4 per cent. The 
protein content in variouvs dry fodders ranged from 2*38 to 4*87 per cent. The 
concentiates whicli wei*e. fed to the cattle varied in their chemical compo- 
sition. Average weights of the cows in the area ranged from 413 to 595 poundws; 
bullocks, 456 to 1,0401b.; buffaloes, 501 to 615 10.; and bulls, 523 to 
1,423 lb. In Tripura are^i the grasses were found not to be so nutritious 
as in the Kangayam tract. The protein content of the grasses of the area 
ranged from 2*6 to 6*5 per cent, and that of fodders from 2*4 to 4*1 per cent. 
The concentrates of the area were found to vary in their chemical composition. 
Cotton seed feeding was prevalent m the area. Average weights of cows ranged 
from 336 to 719 lb.; bullocks, from 397 to 1,067 lb.; and buffaloes, 
from 425 to 9801b. In Karimnagar the survey w'as carried out in the mbi 
season. The soil was found to be sandy loam, red and black in colour. The 
cows were generally not milked and were not fed with any concentrates or 
green fodder. The aveiage milk yield was very low. The haemoglobin content 
in the blood of buffaloes, cow^s and calves wavS found to be 7*0 to 11*0, 5*6 
to 8 • 0 and 6 * 0 to 8 - 0 respectively. 

Degeneration of Cattle in Humid Climates — ^The scheme to investigate 
the causes of degeneration of cattle in humid climates was initiated in the year 
1954 at the I.V.K.I. with field units at Calcutta and Hissar. The object of the 
scheme is to investigate the causes of inability of cattle to manifest their chu'- 
racteristic performance if they were transported from their home tract, especial- 
ly to a humid tropical environment. 

Work initiated in the previous years was continued during the year under 
renort on ihe basis of observations made over a period of 100 weeks and it 
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revealed that there was no significant (5 per cent. level) difference in growth 
rates between the feed groups of both the Hariana and Bengal breeds, whereas 
it was highly significant between the breeds. It was observed last year that 
there was no appreciable difference in rectal temperature and pulse rate per 
mmute at rest between the different groups in Calcutta and control animals at 
Hissar. These findings were confirmed this year. The respiration rate per minute, 
at rest, of Bengal animals was, however, found to lie somewhat higher than 
Hariana animals at Calcutta, The control animals at Hissar registered the 
highest rate. No such differences were apparent between the feed groups. Work 
regarding heat tolerance index is in progress. 9 N.P. Findings of the previous 
year regarding actual feed intake per day per 1001b. body weight were found to 
be higher in Bengal animals. Animals at Hissar consumed more feed thanBumana. 
Bate of consumption of water was higher in the case of Bengal animals tlian in 
Hariana animals. Animals on Bengal fed diet, consumed comparatively more 
water than the Punjab feed groups. In Calcutta, Hariana animals on Punjab 
diet had higher haemoglobin concentration than the remaining three groups at 
Calcutta, W.B.C. count did not show any aj^prcciablo differences between the 
breed and diet groups. At Hissar the control animals showed highest values in 
haemoglobin of R.B.C.S. The count in these animals, however, did not show 
oaiy appreciable difference in comparison to Calcutta animals. The level of 
protein, NPN, inorganic phosphorus in blood serum was highest in Hariana 
heifers at Hissar and lowest in Bengal heifers at Calcutta. At Calcutta the 
Hariana heifers on the Punjab diet had higher level of protein, NPN, calcium 
and inorganic phosphorus than the Hariana heifers on Bengal diet. The 
latter had a higher level of protein, NPN, calcium and inorganic phos- 
phorus thaji Bengal heifers on Bengal diet. Between the breeds, Hariana 
heifers had a higher level of protein, NPN, calcium and inorganic phos- 
phorus than Bengal heifers. The control groups, animals in Hissar continued 
to be free from the worms infestation. In Calcutta faecal examination 
did not reveal any difference between the breeds or between the diet 
groups. On the whole, degree of infection was less than the previous 
year. This may either be due to advance in age of the experimental animals or 
frequent de worming carried out in previous year. Feed and water analysis 
was done as in the previou§ year. Photographic records of the experimental 
animals were maintained 9 N.P. Data pertaining to studies on reproduction 
vras recorded and it was observed that the animals at Calcutta of both the 
breeds on the Punjab diet fared better in their reproduction record than the 
Hariana and Bengal animals on Bengal diet. Metabolic trials in different seasons 
of the year were conducted and it was observed that on an average, between 
the two breeds, Hariana animals had shown higher digestibility for dry matter, 
crude protein, ether extract and total carbohydrates in comparison to Bengal 
animals. The balances for nitrogen, calcium and phosphorus were also higher 
for Hariana animals. Animals of both the breeds on the Punjab diet had on an 
av^eiage higher digestion co-eflicients for crude protein. Balance of nitrogen, 
calcium and phosphorus was also higher in these animals. Milk yield and fat 
percentage records are being maintained. There were four calvings at 
Hissar and 10 at Calcutta among the experimental animals. Cases of 
congenital cerebral ataxia were also met with. Causes of this disease are being 
investigated. 
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TJtilisation of Waste Products as Cattle Feed, Orissa— sclieme for tlie 
iitiliKition of M'aste. products us cattle feed in Orisba was initiated in 
December, 1954 witb tlie object of studying the palataliility, digest ihilily and 
physiological respuiiM-j ortl:u‘ animals fed cm such waste jiroducts as were already 
examined and found suitable in respect of their nutritive value etc. and to 
find out the economics of feeding suoli ])roducts. 

Work ab'eady initiated in four 8nb-ceut7‘<\s, established in the ]>re vious years’ 
was coniiiiiud. Tamarind se(Ml and fi(nver feeding exporiments were 

(‘ontinued this year also and ii was oliserved that at the Iveonjhar centre, the 
luilialo cows in gr(>n]> A whicli received 10 per (‘ent. tamarind seed mixture 
produced 9/128 1b of milk group B on 20 jrercent tamarind seed produced 
3,607 lb. of milk and group C on control ration vielcled 2,408 lb. of milk. In the 
case of cows the milk yi(4d in group A was 1,3101b . in gnuip B 1 ,182 lb. and in 
gi'oup C on conirol ration, milk yield was 1 247 lb. In buffalo c<n\> the total 
butter fatt cemtemt of milk produced was 210*5 Id. in group A, 213*0 lb in 
group B and 193*0 lb in gnvup G. In cows the corresponding figures wen^ 55*7 
lb., 55*5 lb. and 58 7 lb res] x'ct ively for groups A, B & C. Cost of production 
for one lb, of milk and one lb, of butter was also worked out. Bxjxwiments were 
also done on young stock a.nd cost per maund increase of body weight was 
^worked out Ex]>ernuents wer<^ also initiated on feeding eassiatora seeds and 
it was obt-erved that in tiui beginning for about one month the animals did not 
relish the ration containing this ingredient but later on they got used toil and 
consumed their ration normally. Animals were fed at 10 per cent. level and 20 
per cent, level and a third gH>n]) was kept as control. It was observed that aniin ih 
of first and second grouj) produced 10*7 and 9*7 per cent less milk in compari- 
son to the group C fed on contiol ration. Cost and Production of liutter fat and 
milk per lb. wa‘- also c*alciilale,<l Animals in the control groip) produced the 
higlu'st amount of butter iat. Animals in group A yielded more butter than the 
animals on group B Anmuils in group B produced milk at (he minimum cost, 
followed by control gioup and group A. Studios were also made on .gains in 
body weight in the gi owing arimals. Maximum gam in bodv widght was iii the 
control group and least in g^^oiip B. The results so far a<*lueved an^ encouraging. 

Further Work on Paddy Straw — — Sfh enu' ibj further w'ork on 
paddy straw was mitiati'd the I.V.K.I. in the year 1951 wuth the object of 
studying the disadvantages of padd}’ straw as a cattle feed and to development 
methods for the improvement of paddy straw rations. 

During tlu^ y<'ar under u^port, studies w'ero naade, to find out the factors 
responsible foi liie po(n* qua, lily of ]>ad(ly straw <is roughage with a vhnv to 
evaluate the (‘lfe< ts of wat<u w'asliiug <d‘ paddy stiaw and of .suppiemenlation 
of rations based on untreated or water w'aslitxl paddy straw with calcium salts 
or a trace mineral mixtuie. It was observed that whaler washing resulted in 
appreciable reduction in the content of crude fat, oxalates, pliosphorns, mag- 
nesium and potassium There was an increase in the content of calcium. It was 
further obser\ed tliat the (vahuum balance was negative on all the rations so fiir 
bisled, BirppleiiKmtation of lations wuth modeiate doses of (uhuum salts or a 
tiaco luineral mixture wus also wulhout e fleet. Phosphorus and inagnosium 
balances were comparatively lower undei' w^adied stra-w rations. The digestion 
co-efficient of total carbohydiutes m stiaw t^mded to lie higher on washed 
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fitraw rationfo. Tlie Huppkmienth tot>ted (calciiiiii carbonate, calcium cMoricle 
and trace mineral mixture) did not seem to exert any apprecia1>le influence on the 
digestion of nutrients. The experiments are being continued, .so as 1o assess 
the long term effects of the test rations. 

Urea as a Protein Substitute— I.V.E,L—Tjie scheme to study the value of 
Urea as a protein substitute in the ration of cows aufl buffaloes for growth and 
milk production continued to function at the I.V.R I. The object of the scheme 
IS to study bow far the knowledg<* gained abroad oji the feeding of urea to 
ruminants could b(‘ applied with advantage toine<dingtheprof eiureqiiirc'ments 
of Indian cattle. During the year under report, 21 caJv(^.s aged 8 to 14 months 
were selected and divided into four groups of six each! The first group was kept 
as ccmtrol. The second, third and fourth group received urea in their rations 
replacing 10, 20&30 per cejit. of the digcstjble crude prote.ius. The a)>ovo di(‘- 
letii regime was carried out for about a year and the data thus collected w(ue 
statistically examined. After a period of about nine moni hs metabolic trials were 
conducted. There were practically no differences in the digestibility co-efficients 
of the proximate principles except for crude fibre. The digestibility co-efficient 
of the crude fibre of the ration for the control group was slightly iiighcr than 
that of other groups. The percentage retention ofnitrogenwas higher in the 
control group than in the other. The feeding of ureas had no effect on calcium 
and phosphorus retention. Physiological studies on pulse rate, temperature and 
respiration rate were made at fortnightly intervals. It appears from the data 
that inclusion of urea in the ration of growing calves does not affect those 
physiological characters. 

HIDES AND SKINS 

Manutacture ot iat liquors from indigenous raw materials— Reports 
received on the commercial use of the fat liquor manufactured last 
year from sulphated jicngam oil indicated that this product was as satis- 
factory as the imjjorted one, lil^e the cremols. This fat liquor is now being used 
to a considerable extent at the Central Leather Research Institute, in prefe- 
rence to imported fat liquors and it wuis also supplied to certain other firms 
to the extent of 20 to 30 cwt. During the year under report, investigations 
regarding the characteristics of indigenous oils were confined to the yellow^ 
oleander seed oil and corail seed oil. Applications were filed to -patent the 
methods of manufacture of fat liquors from pongam oil and fish oil, and it was 
reported that at least four firms were interested in taking up the process for 
commercial exploitation. The fat liquors developed so far are suitable for 
shoe-upper leather. Prepu ration for fat hquors suitable for other types of 
leather is under contemplation. 

Improvement of shoe upper and industrial leather — ^During the year imder 
report, further work was undertaken for the preparation and study of chrome 
liquors from sodium dichroniate, the study of the nature and extent of the 
complexes formed, and conducting tanning tests with the different liquors 
pr<‘pured and containing varymg amounts of the complexes. The cationic, 
aiiiouic and uoiiioiuc complexes were separated by paper electro-phoresis. The 
variation of oleation with time ivas studied, as also the fixation of chrome from 
the liquors prepared tvs a jM of tanning and variation of basicity and oleation 
by ageing. 
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Manufaeture of leather boards from tannery waste materials — ^Daring tlie 
year under report, different kind of leather board suitable for different pur- 
poses were made. Some processes were worked out to make satisfactory boards 
of different stifiFness and pliability on a laboratory scale and the results obtained 
in the pilot plant were also very satisfactory. Work was taken up to develop 
a method of processing for bringing all types of leather wastes to a uniform 
condition before starting the manufacture of leather boards, in order to get 
uniform results. Further, since rubber latex was observed to change its 
properties on storage, work was also taken u[) to assess the quality of the latex 
used. 

Manufacture of chrome retan leather An available Indian extract, viz., 
Cutch Extract No. 2 was found suitable for retanning to improve the quality 
of inferior hides. For the manufacture of shoe upper, the optimum percent- 
age of tanning was determined, and it was found that the fixation of tanning 
varied directly with tlie concentration of pure tannin in the liquor used; the 
actual tan; non-tan ratio was found to have no effect on the percentage of 
tannin fixed. The optimum duration of taimmg was also determined. Re- 
tannage experiments were carried out with whole hides, and Cutch Extract 
No. 2 was found to be even superior to foreign extracts for the manufacture 
of shoe upper leathers suitable for both civilian and defence purposes. As a 
result of the investigations conducted under the scheme, it has beome 
possible to manufacture good qiiahty leatlun* from the inferior fallen hides 
by using indigenous tanning materials. 

CATTLE STERILITY 

The co-ordmated sclnunc on cattle sterility tiuaiict‘d by the Council conli- 
niied to function in all the seven centres sanctioned since 1954. The object 
of the Scheme is to improve the teaching of animal gynaecology and obstetrics 
at the veterinary colleges and to conduct investigations on problems relating 
to infertility. 

I.Y.R.L — At the l.V.K.L centre studies were undertaken on animals of 
the Institute herd as well as a few other neighliouring herds. During the year 
under report, 8,000 genital organs from buffaloes slaughtered in the municipal 
abattoir were examined, and in these th^ incidence of matritis was found to 
be as high as 24 per cent. Preliminary investigations on intra-uterine 
treatment with antibiotics and sulpha drugs in repeat breeders, were under- 
taken with encouraging results. 

Uttar Pradesh (Mathura)~~At Mathura, the average age at first feriih* 
heat in Hariana heifers was S years and 6 months: and 98 i}er cent, of the cows 
came on heat in the morning hours. In buffaloes, the average age at first 
calving was 4 years and 7 months. It wuxs observed that buffaloes in U.P, 
generally calved during the period from Sejitember to February and came 
m heat about 24 days after pasturition. In 75 per cent, of the buffaloes the 
inter-calving period was 11 to 16 months. Inflammatory processes due to 
infection were much more common in organised farms than in village animals. 
In the villages, an oestrus conditions were found to be common, especially 
in young annuals. Management and nutrition were believed to exert signi- 
ficant influence on the sex behaviour of the animals. 
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West Bengal -™ln West Bengal^ 237 oesinis cycles iu cattle and lOG 
in buffaloes were followed, as also 101 calvings in cattle and 65 in buffaloes. 
Genitalia from 500 bovines were collected from the slaughter-house; salpin- 
gitis, cervicitis and vaginitis were detected in 35, 40 and 33 of these, respecti- 
vely: in 36, the ovaries were found to be non-functional; matritis was 
detected in 92; and 24 were in early stages of pregnancy. Last year, Trichomonas 
foetus infection was detected for the first time in India in a cow. During tlie 
year under report, eight more cases of this infection were encountered. 

Madras— In Madras, investigations were conducted on 1,281 animals 
brought to the veterinary college hospital for gynaecological attention and 
this material was used for imparting practical training to the students and 
for making other observations. Of these, 145 required treatment for reten- 
tion of placenta. The incidence of sub-functional genitalia, sub-functional 
ovaries, and vaginitis was 6-73, 15*1 and 6*77 percent, respectively. A 
group of 25 Sindhi cows at the Hosur Cattle Farm, was kept under observa- 
tion for studies on reproductive physiology. A variety of organisms were 
isolated from 77 vaginal and cervical swasbs of slaughtered animals. 

« 

Bombay — In Bombay, observations on the Physiology and Pathology of 
reproduction were made on six herds. Sub- functional ovaries were detected 
in 24 cows and six buffaloes; and cystic degeneration of ovaries in 13 cows and 
one buffalo. Inflammatory conditions of the genitalia were observed in 64 
cows and 35 buffaloes. In all, of five aborting cows and one aborting buffalo, 
the foetal membranes were retained. In one herd, copper deficiency was 
suspected to be the principal cause of reduced fertility. Treatment with 
copper and cobalt helped establishment of conception, in most cases, within 
a few months. From slaughter-houses, 364 genitalia were collected and 
studied. In 59 of these, sub-fnnctional ovaries were detected, and cystic 
degeneration was noticed in 7 4; inflammatory processes in the reproductive tract 
being present in 66. Material collected from one infertile heifer yielded 
Vibrio foetus on culture and blood sera from some animal of the same locality 
were positive in agglutination reaction fur that organism. Delayed maturity 
in heifers and hormonal deficiences were suspected to be the major factors 
responsible for sub-fertility m a number of herds. 

Bihar — In Bihar, observations were made on six herds of cattle and 
buffaloes. There were seven cases of persistent hymen and one case of 
ovarian hypoplasia in Hariana cattle, an oestrus ovaries in 20 Hariana and 
one Tharparkar cows and silent oestrus in 20 Hariana and 3 Tharparkar cows. 
Observations made on 635 animals in the college clinic, revealed granular 
vaginitis 35 in heifers and 86 cows; cervicitis in 24 heifers, 76 cows, four buffalo- 
heifers and two buffalo-cows and cystic degeneration of ovaries in 10 cows 
and two heifers. Trichomonas feetus was detected in one cross-bred cow. 

Punjab — ^In the Punjab, 126 oestrus cycles in different breeds of cattle 
and buffaloes were studied, and 39 calvings were followed up. Foetal mem- 
branes were expelled on an average in 3-55 hours after calving. Sub-functional 
ovaries were suspected in seven cows and nine buffaloes. Three of the four 
repeat lireeder cows responded to intra-uterine treatment with LugoFs solu- 
tion 
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The Ref^ioful Steriliiv^ OHlms dovoietl (ion^iderablo time i^o teaching 
aninial gyiioecologF and obstetrics to iflie veterinary college students. 

During the year under report, the cattle sterility scheme was extended 
so as to establish five more regional centres at the veterinary colleges in the 
Stales of Orissa, Andhra Prcnlesh, Madhya Prailcsh, Kerala and Assam. The 
officers recmited for these centres were de[>iited to Sweden for advanced 
training, 

PISCICULTURE 

PilOUBSSlXG OF I^^EDXBLE FISH 

This scheme was initiated in 1954 in West Bengal with the object of find- 
ing out the reasons, cliemical or otherwise, of the supposed inedibility of 
some varieties of sea fish caught by the trawlers, to develop methods of re- 
moving su(;h causes, and to ]>roduce economic proilucts out of the protein 
contained in the tissues of such fisix. Daring the year under report, optimum 
hydrolysing conditions were studied with the use of sulphuric acid and 
lu^drochlorio acid under controlled time and other conditions. Hydro- 
*chloric acid was found to l)e a better liydrolysing agent and more economical 
than sulphuric acid. 

APICULTURE 

Bee Research Station, Coimbatore-— The Scheme for the establishment of 
a regional bee-keeping research station at the Agricidtural College and Research 
Institute, Coimbatorci, Madras was initiated in 1951, xtith the object of investi- 
gating the possibilities of improving the honey-yielding capacity of the Indian 
honey liee (Jpis indica) by selective bretiding and studying certain fundamental 
0 .S well as practical aspects of be.c-keeping. During the year under report, 
drumstick flowers were found to be a good source of nectar throughout the 
year and ihe concentration varied from 12 pv>Y cent . to 09-0 per cent, according 
to weather conditions. Plants of GJmeidia flowered from December to April 
and secreted nectar in fair quantities, the concentration varjnng from 26 per 
cent, to 71 |>ercent. In tamarind, which flowers during May and June, the 
nectar concentration was J2'02 per cent, to 40 *50 per cent. Maximum extrac- 
lions from sclc.(‘ied colonies weighed 19 lb. 12 oz., 12 lb. 9 oz., and 13 lb. 14 oz. 
In general, greater wing length was directly correlated with higher honey yield. 
Vimatious in brooding and rearing aetiviticwS of bee colonies were believed to 
be directly affected by weather conditions rather than by the availability of pollen 
in nature or supplemented food. Periodical removal of brood combs from very 
vigorous colonies having brood in all the frames in the brood chamber and 
their substitution by foundation combs prevented the development of swarming. 

The norl hern regional bee-keeping research stai ion sand ioned for Himachal 
Pradesh has not yet started functioning. 



OllAPTE-R. IV 

STATISTICAL RESEARCH 

ADVISORY WORK 

The Btatisl i(^al Braiicli of the Council coutinued its advisory work relating 
io the design of auiieulturaiand animal husbandry cx|>(trimerits an<l the inter- 
pretation of their results, examination of lecbnieal programmes and annual 
reports of the Councirs scheme and the vscrutiiiv of statistical papers received 
for ])uhHcation in the Coiincil’s Journals A number of statistical enquiries 
received from the Food and A^^ricultural Organizalion of ihe United Nations, 
the Contra! Government, Slide Govermnents’ Commodiiy C^oinmiiiees .and 
other Institutions, were also deiilt with. 

RESEARCH 

Fertiliser Demonstrations on Cultivators’ Fields — ^The fertiliser demons- 
trations are being conducted in the different states unrler a scheme sponsored 
by the Government of India. The fertilisers required for those demonstrations 
are supplied free of cost by the Technical Co-operation Mission, U.S.A. The 
objectives of the demonstrations are to encourage extensive use of commercial 
fertilisers by the cultivators with a view io increasing crop production and to 
popularize the use of new fertilisers like urea, ammonium sulphate nitrate^ 
muriate of potash and iiitrolime. The demonstrations also provide extensive 
data for estimating crop re^sponses to various fertilisers and fertiliser mixtures 
under a wide range of soil and climatic conditions in the country. 

During the year under report, data pertaining to tlio demonstrations 
ciirried out in Ixhtnf, 1956-57, were statistically analysed. The data processed 
pertained to about 7,000 demonstrations from nine states mostly on padJy 
crop. Other crops for which data were received and studied wtu'e joivar. hajm 
and cotton from Bombay state and from Uttar Pradesh. Data I’elating 
to mhi, 1956-57, are under statistical examination. Summary of the results 
pertaining to Marif, 1956-57, is given below : 

The response to 30 lb. nitrogen for paddy-crop varied from four to six 
maunds per acre with an average of 5*2 md. per acre. When the level of 
nitrogen applied was increased from 30 lb. to 60 ib., an additional response of 
3 to 5 md. per acre over the plots with 30 lb. N per acre vas obtained. Th<i 
response to nitrogen at both the levels was greater for the red loam soils than 
for the shallow^ clay loam soils. 

Demonstraiions to show the effect of superphosphate wore conducted in 
Bombay and Madhya Pradeslx. In both the States the average responses to 
30 lb. and 60 lb. Og per acre were about 6 and 10 maunds respectively. 

Eesponse to 30 lb. Pg O5 per acre over a basal dressing of 301b. per acre of 
nitrogen varied generally from 1/2 to 3 maunds per acre except for the coastal 
alluvium soils of Andhra Pradesli, where a response of 7 to 9 maunds of paddy 
was obtained. 
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Tiie mixed feifiliscr used was gonorally 14 N: 7 O 5 , Tlie dosage tried 

varied from 180 lb. per acre Id Madhya Pradesh to 375 lb. per acre in Madras 
State. There was generally good response to mixed fertiliser in all the states, 
bnt ill most of the States the responses were not appreciably different from 
that to an equivalent amount of nitrogen alone. Extra response to 20 lb. 0 
applied over mixed fertiliser, rariefl from about S to 4 maunds per acre in parts 
of Assam, iladhya Pradesh and llombay State. While in Cliingleput and in 
Madurai disti-icts of Madras Stat<\ very low responses were indicated. 

Application of ammonium sulphate at 20 lb. N/acre gave on an average 
almost cent per cent, return on an investment of Rs. 25*50. Profit from the 
application of the same quantity of nitrogen in the form of urea or ammonium 
sulphate nitrate will be greater, since these fertilizers are cheaper than 
aminoniuiii sulphaie and the res[)onses to them were more or less of the same 
order as that for ammonium sulphate. 

Co-ordinated Agronomical Experiments Scheme — ^The Coordinated agro- 
nomic experiments scheme is a scheme included under the Second Five Year 
Plan and is a continuation and extension of the T.C.M. ^‘Fertiliser use Project’’ 
under Avhioh complex factorial experiments, relating to fertiliser use were 
conducted on 15 acre forms at. 18 selected centres and simple trials on cultiva- 
tors’ fields in 22 Community Project areas. The programme of work under 
the Coonliiiatod Scheme included model agronomic experiments at selected 
(‘entres and simple trials on liiltivators’ fields. 

(a) Mobbl Agronomic Experiments— Model agronomic experiments 
(ionsist. of eight types of complex factorial experiments planned by a Committee 
of the Indian Council of Agricultural Research set up for the purpose. These 
types included manurial, cultural, rotational and irrigational experiments. 
The number of centres at which the complex experiments are proposed to be 
undertaken is 34, including the 18 centres in which experiments were conducted 
under the T C.M. Project. These 34 centn's are distributed over various agro- 
climatic regions of the country. The object of the complex experiments is to 
obtain scitmtific information on Ihe individual, aggregate and cumulath-e 
effects of numerous growth footers under different conditions of soil, climate 
and cropping. 

During the year 1957-58, 151 experiments were conducted at 30 centres. 
The statistical analysis of the data from experiments carried out in Mar^J1956 
was completed and that for mhi 1956-57 is in progress. The salient features of 
the results for JcJianf 1956 are given below: 

Under the scheme, 56 complex experiments were conducted at 18 centres 
of which 40 experiments were conducted on paddy crops, the results for which 
are given below. 

Response to nitrogen at 30 Ib./acre varied from 1*5 to 3-7 md./acre in the 
different centres except at Bagwai, M.P., wh(‘re a high response of 5*8 md. per 
acre was obtained. When the dose of nitrogen was increased from 30 lb. to 60 lb. 
per acre, the additional response was not appreciable, except at Bampalii 
centre in Orissa, where the response increased from 3*6 to 7*8 md. per acre. 



Application of phosphorus at 30 lb. per acre gave almost the same response 
to nitrogen at Bagwai centre, while at other centres the response to phosphorus 
was low, varying from 0*9 to 2*3 md. per acre. With the increase in the level 
of phosphorus from 30 lb. to 60 lb. the additional response obtained was small 
and uneconomical, except at Barapalli, where the additional response was 2*4 
md. per acre. 

The response to potash was small at all the three centres where it was 
tried, the average increase in yield being 0*9 md. per acre at 30 lb. per aero 
of K 2 O. There was no additional response at the higher dose of 60 Ib. per acre. 

There was no evidence of interaction between the nutrients, IT, P and K, 
in the different experiments tried during the year. 

Applications of nitrogen in the form of ammonium sulphate or urt^ at 
different times, from just before planting to a few weeks before flowering in 
either full dose or split doses, did not show significant differences in responses. 
But there was an indication of lower responses to application at planting time 
at some centres. 

Application of phosphate in the pellet form proved to ]>e more efficatious 
than both broadcasting at puddling time and dipping the seedlings in mud 
slush mixed with the fertilizer. 

(6) Simple Trials on Cultivators* Fields — The aim of the simple 
fertiliser trials is to estimate the average responses to different types of ferti- 
lisers in a given tract and to study the interaction of these responses with local 
variations so that suitable manurial schedules may he drawn up for the benefit 
of cultivators. It is proposed to cover under the scheme 200 districts, having 
an assured adequate water supply through irrigation or rainfall. Each district 
will be divided into four homogeneous f^ones and in each zone 31 experiments 
will be conducted on randomly selected fields of cultivators. These include 
experiments on a kjiarif cereal, a mbi cereal, a cash crop, an oilseed crop and a 
legume crop. In the important jute growing States of Bengal, Assam, Bihar and 
Orissa, experiments on jute will also be included. 

The fi.eld staff appointed under the scheme in the different Statt‘.s are 
given through training by a Statistician of the Council and an Agronomist of 
the Indian Agricultural Eesearch Institute, New Delhi. 

During the year 1957-58, seven States have conducted, in all 843 experi- 
ments during the hkarif and the rabi seasons. The data are under statistical 
examination. 

National Index of Field Experiments— The scheme of the National Index 
of Field Experiments was started by the Council in October, 1955. The object 
of the scheme is to prepare and maintain on specially designed index cards, 
the summary of all the field experiments conducted in India, at a central place 
namely Delhi, which will be available for ready reference to all the agricultural 
research workers in the country. The years of experiments covered by the 
scheme are from 1935 to the present, the period prior to 1935 having been 
covered mainly by Vaidynathan’s Catalogue (1935) of Fertiliser Trials in India . 

The method of collection of data of the experiments and staff employed 
under the scheme have been reported last year. 
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The progress of work mxder the scheme is satisfactory. About 5,000 experi 
ments have been reported by the regional staff so far to the headquarters of 
the Council. The numbers of experiments reported to the Council during the 
year is of the order of 3,000 out of which about 1,800 experiments belong to 
the period 1935 — 53 and the rest were post-1953 experiments. 

Analysis of Manurial Trials, Bihar — Simple fertiliser trials on cultivators' 
fields were carried out from 1948 onwards by the Bihar State and are still in 
progress. The Statistical analysis of the data is being carried out in the Statis- 
tical Wing of the Council. During the year, a consolidated report covering the 
results from 1948-49 to 1955-56 was prepared. Iti this report, data of about 
18,000 experiments carried out in 17 districts of Bihar on paddy, wheat, maize, 
maruwa and gram have been summarised. Respojises to nitrogen, phosphorus 
and potash along with the standard errors were worked out for each district 
and also on different soil types. The average responses obtained are given belox^v 
for different crops: 




Response 

in mds. 

per acre 


( 

Paddy 

Wheat 

Maize 

Maruwa 

Gram 

30 lb. N per acre 

5-2 

3*4 

3-6 

2-7 

2-0 

40 lb. Pg Og per acre 

4-2 

3*2 

2-5 

2*8 

3-2 

40 lb. Kg 0 per acre 

1-7 

1*4 

1-8 

2-3 



In general, the response has been highest for nitrogen, followed by phos- 
phorus. Potash also gave a response which, however, was much lower than that 
for nitiogen and phosphorus. Comparison of superphosphate mch bone meal 
iudicateci better responses to phosphate both for wheat and paddy, the differ- 
ences in yields for the two fertilisers being 2*1/2 and 3 maunds per acre, 
respectively, for the two crops. The responses to gneiss soils were generally 
better than those for alluvium soils. 

T.C.M. Agronomic Trials — ^An All India Scheme of simple fertiliser trials 
on cultivators' fields was initiated by the Government of India in 1953 in co- 
operation with the American Tec‘hnical Co-operation Mission. Under this 
scheme, simple maimrial trials on rice and wheat were carried out in 22 com- 
munity project centres and complex factorial experiments at 18 selected blocks, 
distributed in various parts of the country. The scheme terminated in March 
1956. During the three-year period, 136 complex experiments and about, 
2,400 fertiliser trials vrere conducted ojt wheat and 168 complex experiments 
and about 1,700 simple trials were carried out on paddy. The statistical analysis 
of this large !>o(ly of data was carried out ami reports summarising the infor- 
matbai obtained in these trials have been prepared. 9 nP. The main conclusions 
have been that tln‘ responses to nitrogen were quite substantial and, in terms 
of clea-'ed grains, were almost equal for wheat and rice. The average respoiis® to 
20 lb. nitrogen was about 3 md. of foodgrain. Application of phosphorus also 
gave good response at must of the centres, while tlie response to potash was 
limited to a few areas and even in those areas the response was generally much 
lower than that to nitrogen or even to ])hosphorus. Considering the cost of 
fertiliser and the price of produce, and with the limited supply of fertilisers 
available at present, it has been found that about 20 Ib. nitrogen plus 20 lb. 
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phosphorus is near about the optinium dose for paddy. As regards wheats 
a higher dose of nitrogen with a smaller quantity of phosphorus was indicated as 
the optimum. 9 nP. Another interesting conclusion has been that, for maximis- 
ing the overall production in the country with the limited supply of fertilisers, 
nitrogen and phosphorus should be used in separate areas at least in so far as 
immediate crop production is concerned. Comparison of various nitrogenous 
fertilisers generally failed to show any substantial difference in response to 
different forms, indicating thereby that the use of any one of these fertilisers 
should depend largely on the relative availability. The cost interaction of ferti- 
liser response with other factors such as iiTigation, varieties, bulky manimes etc. 
were also studied to a limited extent in complex experimental centres. Similarly, 
the optimum time and method of fertiliser application was^alsopiivestigated. 
The general indications were that withm the ranges considered, there were no 
appreciable interactions of fertiliser responses with these factors. 

Analysis ov Long Teem ExpEEiMENTS—Data of six long-term manurial 
trials on paddy, conducted at the farms, Chinsura, SuriandBerhampur in West 
Bengal, and of one long-term rotational-cum-manurial trial at Indore Institute 
of Plant Industry, were examined to study the relative effects of organic and 
inorganic manures on crop production and soil fertility. 9 nP. Continuous appli- 
cation of moderate doses of ammonium sulphate on paddy for six to eight 
years had no deleterious effect on non acidic soils, but application of excessive 
doses of ammonium sulphate year after year on neutral and acidic soils, gave 
decreased responses and indicated deterioration in yield. Application of farm- 
yard manure or lime or bone meal was not effective in counteracting this effect, 
but on acidic soils F.Y.M. was effective in preventing deterioration with 
moderate dose of ammonium sulphate. 

On the medium black soils of Central f* dia, of below average fertility, 
farm-yard manure was found to give low direct responses of cotton and joimr, 
as compared to responses to ammonium sulphate and ground-nut-cake. Appli- 
cation of manures and fertilisers on diy wheat gave no direct response, but the 
following yowr crop benefited. Farm-yard manure applied \o joimr or wlieaf 
left a residual response on the succeeding crop in the rotation. -Tuclged from the 
trend of yields oijowar and cotton in plots treated with ammonium sulphate or 
gromidnut-cake which gave heavier crops, there was an indication of deteriora- 
tion of yields in the course of the experimental period. Applicatii>n of farm- 
yard manure or phosphorus, which gave low responses, did not indicate such a 
trend. 

Estimation olIactationYieldsof Cows— -For assessing the progress of dairy 
development schemes on the basis of the average lactation yield of cows in the 
scheme, and to exercise a strict supervision on milk recordiiig uf dairy cattle in 
farms, it is necessary to evolve a suitable sampling technique. With this object 
in view the complete daily yield records during the first lactation of 05 
Tharparkar cows at the Government Cattle Farm, Patna, 36 Hariana cows at 
the Indian Veterinary Eesearch Institute, Izatnagar, 34 Red Sindhi cows at the 
Livestock Research Station, Hosur and of 41 Hariana cows under the Council 
scheme at the Government Livestock Farm, Hissar were collected and analysed. 

The results revealed that the procedure of lecording daily milk yields at 
regular intervals after a random start, apart from being convenient in practice 
for adoption, is more efficient than simple random sampling. The study was 
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confined to recording at systematic intervals of one week, two weeks, four 
weeks and eiglit weeks. It was also found tkat recording milk yield at weekly 
intervals skotild^ be considered reasonably satisfactory for tbe purpose of 
rational supervision of milk recoidii-g of ii dividual cows on farms (1 *5 to 2 per 
cent, standard error of tke estimate of lactation yield) even tbougli it cannot be 
relied upon in cases wkere tbe lactation yield is required to be estimated with a 
margin of error of less tban 4 per ceirt. 

It was observed that tbe number of cows to be milk-recorded was almost 
tbe same for a given beid size and tbe level of precision irrespective of tbe 
interval of recording. 

Tbe findings were applied for formulating a suitable plan for milk record- 
i!ig in development scheme such as tbe key village scheme. It was found that 
on tbe basis of tbe daily milk yields of 75 selected cows recorded at monthly 
intervals, tbe average lactation yield of the cows in a key village block can be 
estimated with a standard error ranging from 3 to 6 per cent. This range is re- 
duced to 2 to 4 percent, when 160 cows are selected for milk recording at 
bi-montbly intervals. 

Further studies on this subject are in progress. 

Estimation of cost of milk production — ^Madras — survey to evolve 
suitable sampling technique for an objective assessment of tbe cost of produc- 
tion of milk was carried out in Delhi State during 1953 — 55. Tbe reports on tbe 
statistical analysis of tbe data, were coi'sidered by the Scientific Committees of 
tbe Council, which found tbe results encouraging and recommended that the 
enquiry be repeated in a few other urban centres, as well as in rural areas in 
different parts of the country, where different conditions obtained before a 
sampling technique could be given out for adoption. It was accordingly pro- 
posed to conduct tbe survey in two large urban areas with hinterland and rural 
area, like Calcutta and Madras, during tbe course of tbe Second Five Year Plan 
at an appimimate cost of Es, 4-9 lakhs. Tbe field work commenced in Madras 
in 1967. 

Tbe Plan of tbe survey for tbe scheme is similar to tbe one adopted for tbe 
survey conducted in Delhi. 

A bouse to bouse enumeration was carried out during August and September, 
1957 in the whole of tbe urban area of the Madras city and twentyfour randomly 
selected villages each in tbe suburban areas of Madras city and rural areas of 
Madras State to collect information regardii g tbe cattle and buffaloes main- 
tained. On tbe basis of tbe sampling frame so obtained, a suitable sample of 54 
stables for the urban area and 96 stables each for the suburban and rural areas 
were selected at random in each selected village. Each selected stable is visited 
one day in a week, both morning and evening, by an enumerator and items of 
information like milk yield, quantity and composition of feeds etc. are collected 
by direct weighment, while data like piices and wages are obtained through 
enquiry. Also, from each selected stable, two samples of milk (one from cow and 
the other from buffalo, as the case may be) are being collected once in a fortnight 
to determine the fat percentage. The detailed enquiry commenced from October, 
1957 and will continue for a period of two full years in order to cover ore calving 
interval for a majority of animals and also to have two sets of observations on 
seasonal variations. The data received at the headquarters are being processed 
and compiled for statistical analysis. 
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Indigenous Goat Breeding Scheme— Hissar — ^As referred to in last year’s 
report, the data collected under the OounciFs scheme at the Government 
Livestock Farm, Hissar, from the period December, 1939 to March, 1957 
on Beetal goats, are being statistically analysed. 

During 1957-58 some studies on lactation yield were completed. The studies 
included the generationwise comparisons, daughter-dam comparisons, progeny 
testing and evaluation of sire indices of bucks used on the farm, the estimation 
of repeatability and heritability and the effect of preceding dry period. In 
breeding coefficients of nearly 2,000 progeny were calculated out of about 3600. 
Some studies on kid mortality were also completed. 

Studies on other characters of interest such as birth weight, age at first 
kidding, lactation period, yieldper day of lactation etc. will be taken up during 
the course of the year 1958-59. 

Milk Composition Data— As reported last year random samples of genuine 
milk were collected from Bihar, the Punjab and Bengal, and their density, fat 
content and solid non-fat content studied with a view to reviewing the quality 
standards for market milk. The results of the analysis of Bihar data were given 
in the last report. During the year under report, the Bihar data were further 
examined and the analysis of the Punjab data was also commenced. The salient 
features are given below: 

1. From the Bihar data the tolerance limits at different levels for each 
season were estimated from (i) raw data, (ii) normal approximation to the distri- 
bution and (Hi) appropriate Pearsonion curves. It was observed that at higher 
levels the three sets of limits agree to a considerable extent. A seasonwise study 
revealed that as against winter and monsoon, the corresponding limits for 
summer were lower for all the characters except for fat percentage of buffalo 
milk. 

2. To examine the relationship between fat percentage and density, regres- 
sion analysis was carried out and it was found that in the case of buffaloes for 
winter and monsoon seasons and for cows in the monsoon season, the relation- 
ship was linear; while for cows in winter and summer seasons the relationship 
was found to require a quadratic curve for satisfactory fit. But in the case of 
summer samples of buffalo milk the analysis showed no significant relationship 
between fat and density. 

3. The official limits prescribed for Bihar State were examined in the light 
of the data obtained. It was found that under the prescribed limits, a little less 
than half of the producers of genuine milk would be penalised if milk of 
individual cows were sold separately, 

4. In the case of the Punjab data, buffalo milk had an average fat content 
of 6 • 90 as compared to 4 • 64 for cows. For density and solid-non-fat also, buffalo 
ynilk had significantly higher values, viz. 1 • 0303 and 9 * 65 respectively as against 
1*03 and 8*59 for cows. The coefficients of variation were highest for fat per- 
centage (25 for buffaloes and 30 for cows), about one quarter as much for solid- 
non-fat and less than 0*3 per cent, for density. 

Further studies on the data are in progress^ 
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Einderpest Eradication Scheme— It was mentioned in tie report for 

1956- 57 that the campaign was in progi'ess in the States of Mysore, Bombay 
and Andhra Pradesh. During the period under report, in addition to the above 
States, work was carried out in Orissa, Bengal, Bihar, Uttar Pradesh, the Punjab 
and Jammu and Kashmir, The progress of work done during 1957-58 was asses- 
sed from the weekly returns received from the field staff. The salient results 
are given below. Eleven million animals have been vaccmated during 

1957- 58 and 18*5 millions of doses of vaccine used. The percentage of 
animals vaccinated in the villages visited averages 77. On an average 124 
doses of vaccine have been used for vaccinating 100 animals. The average 
number of vaccinations cariied out per individual per week works out to 
290, varying from 504 for the Pmjab to 209 for West Bengal. 

Study of milk yield, breeds and management practices of bovines in 
tJttsr Pradesh — ^With the objects of ('?■) evolving a suitable sampling technique 
for estimating annual milk production and (ii) collecting reliable data on various 
practices relating to the rearing and feeding of cattle and buffaloes in a tract, 
the Council has been undertaking a series of pilot sampling investigations in the 
different animal husbandry regions of the country, covering a typical tract in 
each region during the years of the Second Five Year Plan. The first year's 
investigation was carried out during 1956-67 in the Punjab States of the northern 
Animal Husbandry Kegion. The technical details of the investigation were 
already reported last year. 

The second year’s programme of work was undertaken during 1957-58 
in the portion of IJ, P. falling in the Eastern Animal Husbandry region. 
The plan of work adopted during this investigation was analogous to the 
one used during the previous investigation except that a sample of 20 tehsils 
as agamst 15 tehsils in Punjab was selected for this investigation. 

The field work was entrusted to 20 enumerators. As in the last year the 
supervisory staff consisted of one field officer, three inspectors and three 
supervisors. 


Results of the analysis of the siu'vey conducted in Punjab reveal that in 
respect of co%ts of rural areas m the stage the estimated average daily milk 
yield per cow in milk varies from 2-78 seers in summer to 2*05 seers in winter 
the overall average for the year being estimated as 2-40 seers. In the urbaii 
areas, while the average for the State is 3-79 seers per cow in summer, it dec- 
reases to 2 • 94 in the nuny season and to 2 * 61 seers in winter season. The' overall 
daily average for the entire year for urban cows in milk turns out to be 3-08 
seers per cow. The average daily milk tdeld of buffaloes in milk in rural areas 
IS 3 87 seers in summer, 4-47 in rainy season and 4-64 in winter. The overall 
average per buffalo in milk for the entire year is 3 • 34 seers per day. The corres- 
p<mding estiniates for the urban areas have been obtained as 6*44 seers in 
summer, 5*36 seers in the rainy season and 6*11 seers in the winter season, the 
.^stiinatecl daily average for the entire year being 5*70 seers per buffalo in milk 
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study of cultivation practices, area and yield of pepper crop in Kerala State 
(1956-57) — A pilot sample survey on pepper crop was repeated in 1956-57 
in Kerala State excluding the pepper growing districts of Malabar and South 
Kanara which were transferred from Madras State on account of reorganization 
of States. The field work of this survey was completed in May, 1957. The ana- 
lysis of the data collected during the sur%^ey was completed by March, 1958. 

The average yield of black dry pepper per bearing standard was estimated as 
21 ‘5 oz. The estimated total number of bearing standards was 25-7 millions 
and the total production of dry pepper was estimated as 15*400 tons. Supports 
which are popular in use for pepper cultivation are found to be Muruhhu 
Maruthu Kilingil, Aj'ecanut, Perzhu, Mango, and Payymi, which together 
account for nearly 65 per cent, of the total population of standards. Of these, 
Mar^lhu is the most po])ular and accoxmts for 31 per cent, of the total. Popular 
varieties of pepper are Kan'alcadm, Karimunda^ Mundi^ Kottanadam^ Namyan, 
and Narnyakidi Kaniakadan is the most popular and accounts for about 20 
per cent, of the total. It was observed that about 54 per cent, of the plots under 
pepper crop were treated with manure. The yield rate for the manured plots 
exceeded that foi unmanured one by 8*6 oz. per standard. It has also been 
observed that about 46 per cent, of the plots were damaged by diseases, pests 
etc., and that the average yield rate of dry pepper per standard for these was 
about 19 oz. as against that of 24 oz. for the undamaged ones. 

Survey of Fertilizer Practices — pilot sample survey was started in the 
Barabanki Distiict of Uttar Pradesh in October, 1957. The field work of the 
survey was completed in October, 1957. The data obtained for the 706? crops 
were analysed. 

The total consumption of ammonium sulphate, farm yard compost and 
Iona soil during the rabi season of 1956-57 was estimated at 1,307 tons, 507,000 
tons and 68,000 tons respectively. About 26 per cent, of the area in the district 
duiing rahi season of 1956-57 was observed to be manured. About 21 per cent, 
of the area in the district was foimd to be benefited by farm-yard manure and 
compost, 10 per cent, ammonium sulphate and 2 per cent, by Iona soil. About 
60 per cent, of the area under wheat which is the major mhi crop of the district 
was manured; 24 per cent, by ammonium sulphate, 49 per cent, by farmyaid 
manure and compost and only 1 per cent, by Iona soil. Ammonium sulphate at 
the rate of 54 lb. per acre imder the irrigated condition as against 471b. per acre 
under the unirrigated was applied to wheat, the over all rate of application being 
53 lb. per acre. The corresponding rates of farm-yard manure and compost 
were 4 * 5 tons and 5 * 1 tons per acre respectively, the over-all rate of application 
being 4*6 tons per acre. 

A similar type of survey was started in the Ferozepur District of the Punjab 
in October, 1957 and the field work of the survey is in progress. 

Area statistics of tobacco — ^A pilot sample survey with the object of examin- 
ing the nature and sources of discrepancies in the tobacco area figures as 
reported by the Eevenue Department, and by the Central Board of Bevenue, 
and to suggest the methods for improving the accuracy of area statistics of 
tobacco was initiated in the Guntm District of Andhra Pradesh. The field work 
started in February, 1958 and carried out by six ad koo enumerators in 34 
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selected villages. Tie administrative cozitrol of tlie scteme was exercised by the 
Biu'eau of Economics and Statistics, Andhra Pradesh, and the Council provided 
the teclmical guidance. The field work was closely supervised by the officers 
of the Council and that of the Bureau of Economics and Statistics, Andhra 
Pradesh, The sciutmy and tabulation of the data collected is in progress. 

Pilot Survey for Estimating Livestock Number— Pilot surveys for evolv- 
ing samples technique for estimating the livestock number were conducted in 
Etawah District of Uttar Pradesh in 1950, in 'Wardha District of the then Madhya 
Pradesh in 1953, and in the former Bombay State in 1954. Preliminary 
reports on these surveys were prepared and submitted to the Statistical Com- 
mittee of the Council. Since the results obtained in these surveys are of wide 
applicability for estimating the livestock numbers annually, it was, therefore, 
thought necessary that the results should be consolidated and a final report 
published. The report has now been finalised and is ready for publication. 

AaEICULTUBAL ECONOMICS 

Study of intensive cultural practices on small holdings— With the object 
of determining economic holding sizes under intensive cultural practices, which 
may provide full employment to common cultivators, a scheme has been 
iindei taken by the Agricultural Department of Calcutta University for a period 
of five years, with effect from September 1956. According to the plan, nine 
cultivators’ holdings have been randomly selected for collection of data on in- 
put and output of agricultural production. Sidebyside, similar data are being 
collected from three artificial holdings taken on the experimental farm for com- 
parison purposes. Preliminary report on the data collected up to August 1957 
has been prepared. 

Method and practice of farm accounts— A pilot scheme on the ''Method 
and practice of farm accounts” was undertaken by the Gokhale Institute of 
Politics and Economics, Poona, m 1955 with the object of exploring the 
possibilities of popularising the keeping of farm accounts by the farmers. In 
all, 478 farmers were selected to keep the records. Of these records, 205 were 
incomplete and the rest foimed the basis of analysis. The final report will be 
published in due course. 

Non-»farm employment in Thana district — pilot scheme on non-farm 
employment was conducted by the Department of Economics, University of 
Bombay in Thana District of Bombay State. The objective of the scheme is to 
study the nature and extent of non-faim emifioyment. The final report is under 
preparation. 

Agfo-economic aspects of a multi-purpose river valley project — ^A scheme 
witli the object of studying the agro-econonuc problem in the multi-purpose 
uvei valley project areas was imdertabeu by the Delhi School of Economics, 
Their study was concentrated to the problems in the Damodar Valley Project 
a.ieas. The data has been collected with the co-operation of the officials of the 
Dainoilar Valley Ooiporation and Governments of West Bengal and Bihar. 
The ri‘])OTt embodying the findings has been prepared by the Fellow and will 
be soon submitted to the Council, 
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OPEEATIOIi^AL RESEAECH 

The statistical assessment of the result of the Grow More Food Campaign, 
for which a techiaique was developed hy the Indian Council of Agricultural 
Eesearch is an example of operational research in agriculture. Another field 
for such research is the study of agricultural and animal husbandry practices in 
different tracts. It is only through such operational studies that an accurate 
quantitative assessment of the present condition of farming in relation to use 
of fertilizers and manures, improved seeds etc., and of livestock in relation 
to breeds, feeding etc., can be made. Such surveys form the most reliable 
basis for formulating developmental plans and will serve as bench marks for 
periodic assessment, and subsequently for assessing the degree of progress 
achieved in the use of improved implements, fertilizers, manures, improved 
seeds, better breeds of livestock, better standards of feed etc. 

The following papers written by the members of the Statistical Wing 
have been published or accepted for publication during the term under report: 


Author 


Title of the paper 


Dr. V. G. Panse . . 

Dr. V. G. Panse . . 

Dr. V. G. Panse , . 

Dr. V. G. Panse, P. V. Sukhatme 
K.V.R. Sastry . . 

Dr. Y. G. Panse , . 

Dr. B. V. Sukhatme 


Some observations on the problems 
of estimating Farm Costs— Proceed- 
ing of the F. A .0. Development Centre 
on Farm Planning and Management 
for Asia and the Far East, New 
Delhi, 1957. 

Some comments on the objective 
and method of 1960 World Census 
of Agriculture, International Statis- 
tical Institute Meeting at Stockholm, 

1957. 

Problems and Techniques in the 
Study of the Cost of Production 
in Agriculture — ^F.A.O. Seminar on 
Agricultural Price Policies, March^ 

1958. 

Samplmg Technique for estimating 
the Catch of Sea Fish in India — 
March 1958, 

Genetics of QR^Rtitative characters 
in relation to Plant Breeding — 
Indian J, Genetics and PL Breeding ^ 

1958. 

Test of the Hypothesis that two 
Populations differ only in Location 
Ann. Math. Stat. 29, 1958. 



104 


Author 


Title of the paper 

Shri M.N. Das .. 

• • . . 

Analysis of Covariance in Incomplete 
Block Designs with, or without 
Missing Plots — J. Indian, Soc, 

Agrio. Statist, 8. 

Shri M.N. Das .. 

• * • « 

Bio-assays with non-oxthogonal data — 
/. Indian Soc, Agrio. Statist 9 (1). 

Shri M. N. Das . . 


A generalised balance design — J. 

Indian Soe. Agrio. Statist 9{l), 

Shri T. R. Puri . . 


Estimation of the efiE'ective number 
of Segregating factors in quantitative 
inheritance — J. Indian Soe. Agrio. 
Statist, 8. 

Shri N. C. Giri . . 

. . 

On reinforced P.B.I.B. Designs — 
J. Indian Soc. Agrio, Statist 9{1). 

Shri V. N. Amble and 

Shri K. S. 

Kiishnanand Shri J. 

S. Srivasteva 

Statistical Studies of Breeding data of 
Indian Herds of Dairy Cattle — ^Red 
Sindhi Herds at Hosur and Banga- 
lore—/. Vet Sci. 28, 1958, 

ShiiT. A. Ramasubban 


AX^ approximation Gini^s mean 
difference — J. Indian Soc, Agrio. 
Statist, 8. 


MEETINGS AND SYMPOSIUMS 

The Eleventh Annnal Meeting of Indian Society of Agiicnltnral Statistics 
was attended by several members of the Statistical Wing. Members of the 
staff of the Statistical Wing who contributed papers were Dr. A. R. Roy, Dr. 
B. V. Sukhatme, Shri M. Rajagopalan, Shri K. C. Raut, Shri B. S. Gill, Shri 
M. N. Das, Shri P. N. Bhargava, Shri N.C. Giri, Shri M.G. Sardana, Shri N.C. 
Khandakar, Shri T.P. Abraham, Shri V. Y. Rao, Shri D. Singh and Shri S. G*. 
Mohanty. Dr. V. G. Panse and Dr. G. R. Seth participated in the symposiums 
on ‘Role of Operational Research in Agriculture’ arranged at the session. 

The 4:5th session of the Indian Science Congr ess held at Madras was attend- 
ed by several members of the Statistical Wing including Dr. V. 6. Panse, 
Dr. G. R. Seth, Dr. B. V. Sukhatme, Shri M. N. Das, Shri M. C. Giri and Shri 
S. G. Mohanty. Dr. Panse participated ii- the symposium on ‘Statistical Methods 
in Eooiiomics’ and Shri M. N. Das and Shri S. G. Mohanty took part in the 
symposium on ‘Biological Assays’ arranged at the session. Dr. B. V. Sukhatme, 
Shri M. N. Das, Shri N. C. Giri and Shri P. N. Bhargava contributed paper- 
reading rn the session. 

Agriculture Price StabUisation in E.C.A.P.E. Region— The P.A.O. of the 
United Nations with co-sponsorship of E.C.A.P.E. and in cooperation with 
the Government of India conducted a centre on policies to support and stabilise 
agricultural prices and income in Asia and the Par East at New Delhi from 
21st March to .Srd April, 1958. The Centre was attended by Thirtysix delegates 
and observers from fourteen countries besides four consultants and specialists 
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from F.A.O, B.C.A.F.E. and the Government of India. Dr. M, S. Eandhawa, 
Vice-president of the I.C.A.E. was the Director of the Centre. Mr. P. G. H. 
Barter of F.A.O., Dr. E. Ojala, E.C.A.F.E., Dr. V. G. Panse, Statistical Adviser, 
I.C.A.E. and Dr. S. E. Sen, Economic and Statistical Adviser, Ministry of Pood 
and Agriculture, were the Co-Directors. 

The discussion at the Centre revealed that the main objectives of price 
support and stabilisation policies should be the elimination of the sharp fluctua- 
tions in agricultural prices, the improvement of marketing practices, which in 
turn would ensure to the producer a large slice of the consumer price and the 
provision of a favourable economic and social climate to expand agricultural 
production. The use of a single formula to establish the desirable level or range 
at which agricultural prices should be established was considered inadequate and 
involving the risk of undue rigidity. It was suggested that all the relevant 
factors like changes in production costs, in the prices of things farmers buy 
and sell and in the prices of competing crops etc. and the views of the representa- 
tives of various interests be taken into account in determining price levels, 
and that the prices should be announced well in advance of the planting season. 
Government marketing operations, combined with maintenance of reserve 
buffer stocks and regulation of imports or exports of basic foods were consi- 
dered most suitable for implementing price stabilisation policies. Measures like 
assistance in providing irrigation, subsidies on fertilizers and other farm re- 
quisites, etc. were considered essential for developing agriculture in the region 
but it was emphasized that they must supplement and not replace measures of 
price stabilisation and support for improving agricultural production. To keep 
retailpriceswithinreasonablelimits, properly worked out measures like consu- 
mer rationing coupled with price control, release of government stocks and 
regulation of supplies, were considered to be necessary to counter inflation, 
but they should be gradually transformed into producer subsidies for raising 
productivity and output. The Centre stressed the need of carrying out studies 
for the formulation of various economic indicators and determining cost of 
production of crops to aid in the proper framing of price policies. 

TRAINING 

The post-graduate training courses in Agricultural Statistics were con- 
ducted by the Council as usual. Three students, who had successfully completed 
their Diploma First-Year Course in August, 1957, were admitted to the Second - 
Year Diploma Course, Seven students joined the First- Year Diploma Course at 
the same time. Twelve students, deputed by various State Governments, Central 
Kesearch Institutes and other recognised Institutions were admitted to the 
Certificate Courses in August, 1957. Out of these, four students joined the 
Junior Certificate Course and eight, the Senior Certificate Course. Shri Slamet 
Sudir Dogo, an official of the Indonesian GoA^mment, deputed by the F.A.O. 
joined the Council during July, 1957 to undergo training in sam|)le suivey 
techniques for a period of one*^ year. Shri Assafa Gizaw, an official of the 
Ethopian Government, deputed by the F.A.O. joined the Council in October, 
1957 to undergo training in the sample survey techniques and design and ana- 
lysis of experiments for a period of one year. Shri Tadashi Yamomoto, an 
official of the Japanese GoA^emment, joined the Council in February, 1958 for a 
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period of three months as an F.A.O. fellow to undergo training in collection 
and compilation of fisheries statistics with particular reference to the use of 
statistical methods in production and marketing statistics. During the year 
under report three students of the First-Year Diploma Course, eleven of the 
Senior Certificate Course, four of the Junior Certificate Course and one candidate 
for the proficiency test were declared successful at the final examinations 
conducted by the Council. 

As a part of the training programme, a number of educational tours were 
undertaken by the students. The students of the First-Year Diploma Course were 
torken to the Government Main Agricultural Experimental Farm, Himayat- 
sagar (Hyderabad), Southern Regional Station of the National Dairy Research 
Institute, Bangalore, Government Agricultural Farm, Coimbatore andAarey 
Milk Colony, Bombay. They also attended the Eleventh Annual Session of the 
Indian Society of Agricultural Statistics at Bangalore. The Junior and Senior 
Certificate Course students were taken to the Government Main Experimental 
Farm, Himayatsagar (Hyderabad), Agricultural College and Sheep Breeding 
Station, Poona and Agricultural Research Institute, Anand, to acquaint 
themselves with the various aspects of research in progress and their statistical 
implications. In addition, the students of the training courses were occasionally 
taken to the Indian Agricultural Research Institute and its farms to make them 
acquainted with the research in progress and with layouts and conduct of 
field experiments on various crops. The students of the 1956-67 Course received 
training in oificial statistics for about a fortnight in different sections of the 
Directorate of Economics and Statistics, Ministry of Food and Agriculture, 
New Delhi. 

At the request of the Directorate of Agricultural Marketing and Inspection, 
a short period training programme was organised in January, 1968 at the 
Statistical Wing of the Council for the benefit of Agricultural Marketing Oflicers. 
The training included lectures on {^) statistical method in the analysis of 
data relating to marketing of agricultural produce, {ii) quality control and 
{Hi) sampling in agricultural marketing surveys. 

About 35 seminars were held on subjects of current statistical interest and 
on investigations in progress at the Statistical Wing of the Council. Members 
of the staff and a number of eminent statisticians participated in the seminar 
programme. The speakers included distinguished statisticians like Dr. F. Yates 
from Rothamsted Experimental Station, XJ.K., and Dr. K. Matusita, Director, 
Institute of Statistical Mathematics, Tokyo (Japan). Dr. F. Yates, Head of 
Statistics Department, Rothamsted Experi^nental Station, delivered a series 
of five lectures ‘on the problem of operational research in agriculture’ at the 
Statistical Wing. Dr. K. Matusita, Director, Institute of Statistical Mathe- 
matics, Tokyo, gave a series of lectures on the ‘Theory of Decision Functions’ 
and initiated series of discussions on ‘Fundamental principles in Statistical 
inference’. Besides these, for the benefit of the students of the training courses, 
several lectures on soil chemistry, botany, entomology and dairy science, were 
delivered respectively by Dr. S. P. Ray (jhaudry, Head of the Division of Soil 
Chemistry, Dr. S. M. Sikka, Head of the Division of Botany, Dr. Pradhan and 
Dr. Menon of the Entomology Division of the Indian Agricultural Research 
Institute, New Delhi and Dr. K. K. lya, Director, National Dairy Research 
Institute, KarnaL 
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Dr. K. Matusita, Director, Institute of Statistical Matiiematics, Tokyo, 
Japan, joined tie Council as a visiting expert under tie Colombo Plan in tie 
monti of January, 1968. During iis stay of about three months, he advised 
tie Council in its research programme carried out at its Statistical Wing and 
guided tie students of its training courses in their research projects. 

Dr. Frank Yates, Head of tie Statistics Department, Rotiamsted Ex- 
perimental Station, United Kingdom, joined tie Council during tie month of 
February, 1958 as a visiting expert under tie Technical Assistance Programme 
of tie F.A.O. During iis assigmnent with tie Council for about three months 
he reviewed tie implementation of tie previous recommendations made by tie 
Statistical experts. Drs. F. Yates and D. J. Finney, in 1953 on tie training in 
Agricultural Statistics, and advised the Council on tie various projects and 
training programmes undertaken by tie Statistical Wing of tie Council. 

A large number of students from other institutions visited tie Statistical 
Wing of tie Council during tie year under report and acquainted themselves 
with tie training and research work in tie Council. These included Senior 
Statisticians under training at tie Central Statistical Organisation, New Delhi, 
students from tie Indian Statistical Institute, Calcutta, and post-graduate 
students in statistics from Gauhati and Andhra Universities. 

PROBLEMS REQUIRING ATTENTION 

Although considerable work has been done in developing efficient experi- 
mental desigirs for work on annual crops, little has been done in the case of 
horticultural crops. Lack of efficient experimental designs has been an impor- 
tant reason for experimental work on horticultural crops lagging far behind as 
compared to annual crops. Investigation to determine suitable experin.ental 
designs for horticultural crops is therefore urgently needed on the basis of 
careful examination of variability of the experiu'ental material. 

An economic analysis of experimental data on long-term crop rotations 
and manurial trials needs to be carried out and further research on tie 
designs and methods of interpretations of results of such rotational trials 
should be taken up. 

Another field which needs immediate attention is estimation of damage to 
the crop by insects, pests and diseases and the consequent reduction of yield. 
The statistical assessment of control of insects and pests by n'eans of insecticides 
through controlled field experi: ents and bio-assays of sar pling study in the 
field had received little or no attention in the past in India and deserves serious 
study in the light of the need of increasing the agricultural production. 

Suitable sam.pling techniques for estimation of fruit production as well as 
lac production in the case of lac-bearing trees, on a given tree is very important 
both for expermental work and for sajr.ple surveys. ^ As very little work in this 
direction has so far been done, it is necessary to initiate work iirunediately. 

The progress in the development and use of sar pling techniques for esti- 
mation of crop acreages and yields is ren arkable, to which references have 
been i \ade in the earlier reports. The I.C.A.R. has recently started pilot studies 
for developing suitable vsampling techniques for estimating the production 
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of 'naiigo and orange crops on aliinitcd scale. However this work needs 
further intensification to cover larger areas and other important fruit and 
vegetable crops. 

Oowdung andcojttpost as manure for increasing agricultural production, 
have attained special position in the Second Five-Year Plan. It is necessary 
that ri'liable osti nates of production of cowdung and co'iipnst and their utiliza- 
tion should be available so that propei’ planning would be clone. Another 
field from which agro-cconomic data is urgently needed for in .proving the Plan 
is the area covered by multipurpose river valley projects. 

While the statistics of agricultural production have been put on a sounder 
footing as a result of Council’s work in evolving suitable random sam.pling 
techniques for the estimation of average yields of crops, the statistics of livestock 
production still remain far from satisfactory. A beginning has been made by 
the Council in dealing with the problem of estimation ofmilkproduction through 
pilot sample surveys. Pilot surveys are also necessary for evolving nmthods 
for estimating livestock products other than milk smdi as eggs, poultry and 
wool. 

No study has so far been made in this country on the quantitative aspects 
of scientific breeding of buffaloes. It is desirable that the breeding data per- 
taining to herds of buffaloes available at the Military Dairy Fern s should be 
studied. 

Poultry keeping is now receiving great importance but very little data is 
available on the e.cononi.ics of poultry-keeping. It is considered necessary that 
itivestigations he initiated into the methods for assessing the cost of production 
of poultry and eggs. 



CHAPTER V 

EXTENSION SERVICE 

TRAINING OF AGRICULTURE AND VETERINARY GRADUATES 

It was reported in the last annual report (1956-57) that as one of the 
measures to increase the number of trained agricultural personnel required 
in large numbers for manning the Community Projects and National Exten- 
sion Service Blocks, the Government of India had rendered financial assistance 
to various State Governments, for starting the following new agricultural 
and veterinary colleges and for expansion of the existing ones : 

(1) New Agricultural Colleges 

{%) Agricultural College, Vellayani (Kerala) 

(ii) Govt. Agricultural College, Ludhiana (Punjab) 

(in) Agricultural College, Ranchi (Bihar) 

(iv) Agricultural College, Udaipur (Rajasthan). 

(2) Expansion of ike Existing Agricultural Colleges 

(i) Assam Agriculture College, Jorhat (Assam) 

(ii) Agriculture College, Coimbatore (Madras) 

(Hi) Agricultural College, Hyderabad (Andhra Pradesh) 

(iv) Agriculture College, Gwalior (Madhya Pradesh), 

(3) New Veterinary Colleges 

(i) Veterinary College, Trichur (Kerala) 

(ii) Veterinary College, Cuttack (Orissa) 

(Hi) Veterinary College, Mhow (Madhya Pradesh) 

(it?) Veterinary College, Tripathi (Ajidhra Pradesh). 

(4) Expansion of Exkthrg Veterinary Colleges 

(i) Veterinary College, Gauhati (Assam) 

(ii) Veterinary College, Patna (Bihar) 

(iu) Veterinary College, Hissar (Punjab) 

(it?) Veterinary College, Bladras (Madras) 

(v) Veterinary College, Osmania University, Hyderabad. 

Good progress was made during the year under review in the construc- 
tion of buildings etc. of the above colleges. As a result the total admissions 
in agricultural colleges increased from 1,292 in 1953-54 to 2,30] in 1956-57 
and 2,661 in 1957-58. In veterinary colleges the corresponding increase in 
admission was from 597 in 1953-54 to 1,205 in 1956-57 and 1,123 in 1957-58, 

There is at present no Veterinary College in Mysore State and the Govt, 
of Mysore approached the Central Govt, during the year, for financial assis- 
tance for starting a new veterinary college. The request of the State Govern- 
ment has been agreed to and the college is expected to start functioning firom 
July, 1958. 
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SHORT-COURSE IN VETERINARY SCEINCE 

As one of the measures to meet the shortage of trained veterinary 
pexsoimel required for various development schemes during the Second Five 
Year Flan, the Government of India is providing financial assistance to 
State Governments for running a two-year short course in veterinary science. 
Two batches of 843 and 667 trainees were admitted under the scheme during 
1955 and 1966 respectively. The first batch of trainees has already complet- 
ed their training. The target fixed for training of such personnel during the 
plan period is 2,000. The admissions during the first two years fell short of 
the target by about 490 and in order to meet this short-fall, sanction was 
accorded during the year under report, for admitting a third batch of trainees 
at five training centres i.e. one each in the States of Bihar, Uttar Pradesh, 
Bajasthan and two in Andhra Pradesh. The total number of admissions 
made in the third batch (1957-58) was 501. With the admission of this 
batch, the target of 2,000 prescribed for the above category of personnel will 
be fully achieved. 

POST-GRADUATE EDUCATION 

The Joint Indo-American Team on Agricultural Research and Educa- 
tion appointed by the Govt, of India in November. 1954 had recommended 
that four State Agricultural Colleges and an equal number of State Veteri- 
nary Colleges should be developed into strong centres of post-graduate train- 
ing on a regional basis with substantial grants-in-aid from the Central Govt. 
It has since been decided to give central financial assistance for starting 
post-graduate courses at the following colleges : — 

Agricultural Colleges 

(i) Govt. Agricultural College, Ludhiana (Punjab) 

(ii) Agricultural College and Research Institute, Coimbatore (Madras) 
(m) Agricultural College, Nagpur (Bombay) 

(iv) West Bengal State College of Agriculture, Tollyganj, Calcutta 
(West Bengal). 

Vetermary Colleges 

(i) Veterinary College, Mathura (U. P.) 

{ii) Veterinary College, Madras (Madras) 

(Hi) Veterinary College, Patna (Bihar) 

(iv) Vetei inary College, Bombay (Bombay). 

It is expected that post-graduate courses will start functioning at two 
agricultural colleges (Ludhiana and Coimbatore) and at two veterinary colleges 
(!^dras and Mathura) from July, 1958. The courses at the remaining four 
colleges will start from the year 1959. Provision is being made for an 
admission of 40 students in each of the above colleges. 

SEMINARS ON TEACHING METHODS 

The Indian Council of Agricultural Education at its meeting held in 
Lucknow during August, 1957, i/iier alia recommended that arrangements 
should be made for holdmg a few seminars on ‘Teaching Methods’ for 
the benefit of teachers employed in the agriculture and veterinary colleges. 
The seminars aie intended to deal with the philosophy and objectives 
of teaching methods, the idea being to stimulate discussion which will 
lead to improvement in the methods of teaching in agricultural 
and veterinary colleges. This recommendation was accepted by the 
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GoTa?EBieBt of India and in pumianca thereof, the first Seminar for the tea- 
chers in Agricnlturo and Veterinary Colleges in the Southern Begion com- 
prising the States of Madras, Andhra Pradesh, Mysore, Kerala, Bombay and 
Orissa was held at Trivandrum in May, 1957. During the year under report, 
a similar seminar was held at Miussoorie for the benefit of teachers in Agri- 
culture and Veterinary Colleges in the Northern Region from May 12 1o 
16, 1958. It wuvS attended by teachers and principals from the various agri- 
culture and veterinary colleges. 

refresher course for veterinary teachers 
The Joint Indo- American Team on Agricultural Research and Educa- 
tion in their Report submitted to the Govt, of India during 1955, observ- 
ed that certain members of the teaching faculties in veterinary colleges do 
not possess sufificient academic attainment or proficiency to provide instruc- 
tions at a level necessary for the B. V. Sc. degree. With a view to remov- 
ing this deficiency, the Team recommended that special training conferences 
for teaching staff members in veterinary colleges should be arranged, 
preferably during the period when the Veterinary colleges are comparatively 
free and selected teachers can be spared. In pursuance of this recom- 
mendation, arrangements were made during 1957 for conducting Refresher 
Courses in Animal Anatomy and Surgery at the Bengal Veterinary College, 
Calcutta and in Bacteriology at the Indian Veterinary Research Institute, 
Mukteswar for the benefit of teachers in veterinary colleges. A similar re- 
fresher course in pliarmacology for a period of six weeks at the Central 
Drug Research Institute, Luclmow, is being organized from ]\Iay 26, 1958. 

SYLLABUS FOR VETERINARY COLLEGES 

On the recommendation of the Indian Council of Agricultural Education 
a meeting of the Principals of veterinary colleges and certain subject-matter 
experts was held in New Delhi from August 5 to 9, 1957 to discuss and 
prepare model curriculum and syllabus on up-to-date lines for the veteri- 
nary Degree Course. The noteworthy features of the new curriculiim 
are that, besides providing for a thorough training in fundamental and 
prectinical subjects like anatomy, physiology, bio-chenustry and manage- 
ment of livestock (including poultry) it caters for adequate and sound under 
graduate training in veterinary medicine and surgery, as well as in general 
animal husbandry subjects like animal genetics, animal breeding, animal nutri- 
tion and dairy science. The new curriculum also provides for some training in 
agriculture and cultivation of fodder crops, livestock marketing, economics 
and statistics. The model syllabus will be referred to the I.C.A.E. for 
approval at its next session to be held in August, 1958 and circulated to the 
Universities and veterinary colleges for suitable action. 

INTER-INSTITUTIONAL ARRANGEMENTS 

Under the Indo-U.S. Technical Co-operation Programme, five Land 
Grant Colleges of USA have agreed to assist Indian institutions engaged in 
agricultural education and research by way of laboratory equipment, library 
books and exchange of staff personnel. The arrangements provide for assis- 
tance in the following directions : 

(i) Deputation of 42 experienced staff members from the American 
Universities for teaching and research work in India. 
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(ii) Fellowships for Indlair vstaff memberB for advanced training In 
selected subjects in USA. Provision was made for 35 fellowships 
under the 1956 programme and 45 fellowships under the 1967 
programme. A further provision for* 68 fellowships has been 
made under the 1958 programme. 

(Hi) Class-room, laboratory and field equipment inel tiding technical 
books imd joiiinals and periodicals not ordinarily available in 
Indio, Funds comraiti<‘e iij) io March, 1957 were about $ 1*6 
iTiillion. Further funds to the esetent of $3,65,000 have been 
committed under the 1958 programme. 

During tlu^, year under report, on an average 25 American University 
stair members worked in agricultural and veterinary collegers in India, under 
th(". above programme. Since tlm beginning of the ])rogrammo up to June, 
1968, 64 Indian staff members had been sent for advanced training in 
USA, 28 of whom Lave already returned to India after completion of their 
ii*ainmg. 

Equipment and books to the extent of $1,15,000 had already been recseiv- 
ecl in India up to March, 1958 and su])p]ied to the various participating 
insiituliom. The (jalanco equipment and hooks are in the various stages 
of prociiTcmeni . 

AGRICULTURAL EXTENSION ADVISORY COMMITTEE 

With a view to promote Agricultural and Animal Husbandry programme 
in the Oomniunity Project and National Extension Service Blocks, an 
Agi’icultural Extension Advisory Committee was constituted in 1954, with the 
Agricultural Commissioner witli tlie Government of India as its Chairman and 
Slui D.N. Singh, Deputy Agiiculiural Extension Commissioner, Directorate 
of Extension and Training, as its Secretary, The main functions of this Com- 
mittee are : 

(a) to collect, collate, compile and sift information regarding the results 

of researches achieved so far and those that may be achieved in 
future imder the auspices of Ihe Central «and State Governments, 
the Indian Council of Agricultural Beseaich, the Central Com- 
modity Committees, etc. 

(b) to make recommendations regarding the demonstration of resulta 

of researches of economic value on the cultivators’ fields, and 

(c) 1o make lecommendations to the Central and State Governments 

for the propagation throughout the country of the results of proved 
economic value already tried and demonstrated to the satisfaction 
of the farmers. 

Since its inception tlie Committee has been preparing for the use of 
Extension, Workers, detailed notes (State-wise as well as region-wise) on the 
major cropB cultivated in India. During the year 1957-58, 57 comprehensive 
notes on rice and 44 notes on wheat were compiled and passed on to the 
Ministry of Coranuinity Development for distribution to the Extension 
Officers ill 1 he National Extension Service Blocks and District Agricultural 
Officers in the States for guidance. The work of compiling notes on 1 he animal 
husbandry side on cattle, buffaloes, sheep and goats has also been taken up by 
Ole Committee. 
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THE lAF! AHMEB KIBWAI MEMORIAL PRIZES FOR AGIICULTOIAL 

RESEARCH 

With a view to creating an incentive for research workers and to recognising 
outstanding research work done hy them in the fields of agriculture, animal 
husbandry and allied subjects, the Governing Body of the l.CA.R. decided 
at its meeting held in February, 1950 to institute eleven prizes, of the value of 
Es. 5,000 each, known as the ''Rafi Ahmed Kidwai Memorial Prizes for Agii- 
cultural Research” in eacli of the following subjects, (/). Agronomy, (?/)• Agri- 
cultural Engineering, (///). Agricultural Chemistry, (/r). Agriciiltural Botany, 
(?;). Agricultural Zoology (including Fisheries), (t’?). Ilortieultiire, (??//). Animal 
Breeding, {viii). Animal diseases, (u*). Dairying, and (r). Agricultural and 
Animal Husbandry Economics and Statistics. 

In pursuance of this decision applications have been invited from the re- 
search workers for award of the prizes in the year 1958 on the l»asiB of results 
achieved on outstanding research work done either individually or jointly 
during the calendar year 1957 i.e. from 1st January to 31st December, 
1957. 





CHAPTEE VI 

PUBLICATIONS AND PUBLICITY 
PUBLICATIONS 

Scieutiic Journals— The ConneiFs Scientific Journals, viz. the Indian 
Journal of Agriculiimtl and the Indian Journal of Veterinary S(>ie7Ute 

and Animal IIuA)andry were 'pnhlished regularly. 

Statistical Newsletter —This quarterly bulletin which reports the activities 
of the statistical wing of the Council and other items of interest to the statis- 
ticians was published regularly. Popular articles contributed by statisticians 
continued to be ])nblished which contain useful information for agricultural 
workers, Tlie bulletin was distributed widely both in India and abroad. 

Horticultural Abstracts- This monthly periodical contains abstracts, 
sutmnaries and extracts from various journals, annual reports, bulletins, cir- 
culars and books, etc. published in India and abroad on horticulture. The main 
object of the bulletin is to keep the research workers in the country informed 
with the latest developments in the sphere of horticultural research in India 
and abroad. The periodical was published regularly and its get-up has been 
improved. 

Scientific Bulletins — The following scientific bulletins were published 
during the period under report : 

Eevised list of Common names of Indian Plant diseases by R.S. 
Vasudeva. 

Nutritive Value of Indian Cattle Foods and Feeding of Animals by 
K.C. Sen. 

Final Report of All India Soil Survey Scheme by K.C. Sen. 

Research and Review Series — The publications in this Research and Review 
Series contain useful information on agricultural and animal husbandry sub- 
jects based on results of researches carried out in the country. The following 
pul)lications were published during the year under report: 

1. Soil Testing Kits by S.P. Raychaiidhary and B.V, Siibbiah. 

2. Preparation of Fuel Gas and Manure by Anaerobic fermentation of 
organic materials, by C.N. Acharya. 

3. Foot and Mouth Disease in India by M.E. Dhanda and V.R. Gopal- 
krisliiia. 

4. Camels and their Management by P.N. Nanda. 

5. Livestock Products, By H.S. Bawa. 

6. Diagnosis of Tuberculosis in Animals by J.M. Lall. 

7. Contagious Caprine Pleuro Pneumonia by P.R. Krishna Iyer. 

8. Fisheries and Fishing Industry in India By B.N. Chopra. 

9. Establishment and Operation of the Farm by Arjan Singh, 
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10. "Pami Maiiagemciifc ExteiiHioa and Rosearcli By Arjan Singti. 

IL Banana in India By T. Gopalan Nair. 

12. Soils of India By S.P. Raychaudliari. 

13. Incidence of Anaerobic Infections in Bbcep By M.E. Dkanda and 

C. L, Siiarma. 

Miscalianeoiis Publications — 1. Grassland and Fodder Resource in India 
ByDr.R.O. Whyte, 

2. Agricultural Researoli In India, Institutes and Organisation ByM.S* 
Randhawa. 

Subsidies — The Uouncii continued to give linancial assistance to scientific 
societies which published scientific journals with a view to promoting and dis- 
seminating scientific knowledge. This S(*heme lias ])eeii of great help in the con- 
tinuance of the number of scientific journals which would have otherwise ceased 
publication owing to financial difficulties. 

Exchange op Publications —The Council had established exchange 
relations with scientific institutions all over the world. 


The Council received foreign journals aiul reports of other inisccllaneous 
publications in exchange for its own publications. XJxc exchange of iiublicar 
tions is undertaken on an equitable basis. The literature received from abroad 
proved valuable addition to the Coimcirs Library and useful i.o the technical 
personnel. 

Indian Farming -Indian Fanning was published regularly. Improvc- 
luents ill get-up and contents were maintained. Some now features were also 
introduced. 


Kheti — Klieti was published regularly. The getuip and contents of the 
journal were further improved. 

Farm bulletins— The following farm bulletins were issued: 


Eaglisfi 

1. Tlie Breadfruit in India 

2. Banana in India 

3. Fish Culture in India 

I. The Key Village Scheme 

5. Krislii Pandits 

6. Guava in India 

7. The Papaya in lii<lia 

8. The Pineapple in India 

9. Wheat Cultivation m India 

iO. The Phalsa in India 

II. Grassland and its Management 

12. Soil Fertility and How to main- 
tain it. 

13. Breeds of Cattle in India 

14. The Mangosteen in India 


Ibmii 

1. Cashewnut Cultivation in India 

2. Cotton Cultivation 

3. Grape Culturo in India 

1 . Ghar-Ke-BagiclM3- Ki-Roop- Hekha 
5, Vriksha Rapan aur Dekhbhal 
G. Rashhiya Upran 

7. Ber in India 

8. Krishi Pandits 

9. Vana Mahotsava 

10. Bee-Keeping in Iiulia 

11. The Phalsa in India 

12. The Pineapple in India 

13. The Jack-Fj*uit in India 

11. The Guava in India 
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English Hindi 

15. Tile Jaek-Fruit in India 15 T^lie Papaya in India 

16. The Loqiiat in India 16 . Aonla, Mulberry «fe Karonda 

17. Mixed Fanning 

18. Aonla Mulberry and Karonda in 

India. 

10. Tips on Better Fanning 

20. Home Preservation of Finite 

21. Vegetable Cultivation in North India 

22. Sericulture in India 

25. Sugarcane in Peninmilar India 

Punjabi versions of a number of Farm Bulletins have been issued. "Work 
is in progress for issuing Tainib Telugu and other language versions of Farm 
Bulletins. 

Dharti Ke Lai— -Dharti ke Lai wah published regularly. Copies of journal 
were also siip])lied io the Community Development Slinistry for distribution to 
N.E.B. and C.D. Blocks. 

Indian Horticulture- -Indian Horticulture was published regularly and 
improveiuenis as regards get~up and contents were maintained. 

Farm News Keleases - Farm news rel<‘ases on farm practices were nssiied 
regularly every week. The panqddet 'Tips on Better Farming No. 2’ coo- 
taiiiing a number of Faiui News Releases was issued for the use of the farmers 
and Village Level Workers. 

Leaflets and Pamphlets — ^Thc following leaflets and pamphlets were issued 
by the Council during 1957-58 : 

1. Agricultural Demonstration Centres (English) 


2. Sea-Island 'An<irews’ Cotton (Bnghsh) 

2>. j^Veding Poultry (EngUsli) 

j. Pests and Diseases of Coconut (English) 

5. Controlling Pohli (English) 

6. How’ to Grow Coconut (English) 

7. Controlling ox-Marble fly (Hindi) 

8. Gro^ More Cabli(‘^ nuts (English) 

\ ^ . Earth -M< > v ing Eq uipn unit for Bor- 

der-8trip Irrigation (English ) 

10. How to prepare land for Border- (English) 
Strip Irrigation 

1 1 . How to know : When to Irrigate 

wiien to Stop. ' (English) 

12. Cashewnut (English) 

15. Mango (English) 

14. Line Sowing (English) 

15. Papaya Cultivation (English) 
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xi folder entitled *Giii(le for Punjab Farnierb* was also jiublislied during 
tlie year. 

Bocks — Tlie following books were piiblislied during flic year uiirler report. 
{^) Mango in India and (ii) Mechanical Cultivation in India. 

SALE OF PUBLICATIONS 

The activities of the Council in respect of distribution and sale of publi- 
cations on agriculture, animal husbandry and allied subjects increased con- 
siderably during the period under report. The number of copies of publications 
supplied to the rST.E.S./C.D. Blocks dining the year was 21401,560 as against 
5,40,131 supplied during the previous year. The total sales during the year 
amount to Ps. 8 , 20,000 as compared to Rs 1 , 89,778 during I956<57, The total 
advertisement revenue during the year under report was Rs. 71,146. 

PUBLICITY 

Agricultural Information Production and Training— TJje Indian Council of 
Agricultural Research has undertaken a vastly expanded prograuimo of agricul- 
tural infoimatioB. production and Iraiiimg at the Centre as well as in the States. 
The Council continued to provide during the year under report necessary assis- 
tance for the strengthening of the Agricultural Information Units in the States. 

The Council organised during May-dune 1957, a six weeks Agriculi/ural 
Information Training (V)urso for trainmg the Btales' personnel and the publicity 
staff from the various Commodity (^ommiti<',es in the art of pj’eparation and 
utilivsation of agricultural informarion material. The Council also organised 
during the y<'Hir three agricultural information workshops in the States. 

Supply of Literature to Village Level Workers —With a view to ensuring 
that the Village 1e\ el workers and the supervisory staff of the National Ex- 
tension 8orvic(^. Blocks, an^ constantly fed with agricultural information requir- 
ed for keeping them abreast of the day-to-day disvelopiiients in the fields of 
agriculture, animal husbandry and allied subjects, the ( Yuincil supplied during 
the year under rejxirt, agricultural information literature worth about 
Rs. 6,60,090 to the National Extension Service Blocks. 

T.C.M. Assistance for Information Programme— For ilu' effective use 
of the printing units procured under the Indo-U.S. Technical Cooperation 
Programme during 1954-55 and supplied to the various Stat<'.s for the Produc- 
tion of agricultural mformatum literature and audiovisual aids, further 
supplies of multilith and photogi'axDhic materials worth about Es. 1,86,000 
were obtained through the T.C.M. and distributed to the States during the year. 

EXHIBITIONS 

The year 1957-58 was the tliird year of the upc^ratioii of the Exhibition 
Scheme. The S<heme aims at popularising improved farming practices in the 
villages thnuigh the effects e use of exhibits am I other visual nids. Teaching 
tlnongh vSeemg lias been found to b(‘ ve^y elYoctive in India where the bulk of 
the farming popula" ion cannot read and write. 

Farmers have shovui great mterest in the CoimciFs exhibitions, which are 
so designed as to give useful information in the simplest form possible. 

During the year under report-, the ( buncil organised 12 exhibitions in the- 
country, thus bringing the average of one exhibition each month. Details are 
given below: 

1. Exhibition organised ill conjunction with the Fourili Extension and 
Training Conference at Mount Abu (ilajastlum). 
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2. Exhibition organised in conjunction with the State Cattle Eair at 

Jnlana (Punjab). 

3. Exhibition organised in connection with the P.A.O. Development 

Centre on Farm Planning and Management for India and Far 

East in Vigyan Bhawan, New Delhi. 

4. Development and Industrial Exhibition at Jaipur (Rajasthan). 

5. Agricultural Exhibition and Cattle Fair, Etawah, U.P. 

6. Agricultural Development Exhibition at Mathura, U.P. 

7. Exhibition organised in conjunction with the Indian Road Congress 

Convention at New Delhi. 

8. Exhibition organised by the All-India Khadi & Village Industries at 

Gauhati, Assam, m conjunction with the Annual Session of the All- 

India Congress. 

9. Exhibition organised by the Indo-China Friendship Association, 

Bombay. 

10. xigiicultural Exhibition and State Cattle Show, Meerut (U.P.). 

11. Exhibition held on the occasion of the All-India Cattle Show at 

Rajghat, Delhi. 

12. Exhibition held in conjunction with the Annual (Jouventhm of the 

Farmers’ Forum of India at Talkatora Gardens, New Delhi. 

The Council received invitations from foreign countries which had to be 
declined owing to the difficult foreign exchange position. 

However, the CounciFs exhibits were displayed in the wholly Indian ex- 
hibition held at Peking in October, 1967 under the auspices of the Ministry of 
Commerce and Industry. 

Agbicultukal Films — The Indian Council of Agricultural Research has 
set up a iilm production unit in cooperation with the Ministry of Information 
and Broadcasting for the production of agricultural instructional films. The 
production of about 10 films was planned during the year; these are now in the 
various stages of production. These films will serve as instructional films for 
farmers, extension workers and research workers. 

Fahm Kabio Publicity Ukit — With a view to improving and making 
more effective the rural programmes of the All-India Radio, a Farm Radio 
publicity unit has been established in the Indian Council of xigricultural Re- 
search. The main functions of this unit are : 

(i) to maintain a close liaison between the Indian Council of Agricul- 
tural Research, the Central Research Institutes, State Agricul- 
tural and .ukiimal Husbandry Departments, Central Commodity 
Committees and the AlHndia Radio Stations. 

(n) to guide the activities of the Agricultural information units in the 
States in the fields of radio publicity. 

(lii) to plan agricultural broadcasts in collaboration with the All-lndia 
Radio. 
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LIBRARY 

T]ie work done bj the Indian Council of Agricultural Research Library 
during the year April, 1957 to March, 1958 is presented below under the 
following heads : acquisition section, service section, reorganizution of the 
library, library staff, library statistics. 

Acquisition — ^The number of publications added during the year was 
684. These have been classified and catalogued. Bight library lists of additions 
wer<^ prepared and circulated to offic<5rs. This covered a. iotal of 578 entries. 
The number of catalogue cards prepared is mo e than 4,500. About 800 sets 
of periodicals were received in the library. Of these about 100 were subscribed 
for and the rest wore mostly received on exchange basis, while a few were re- 
ceived as gifts. 

Current issues of periodicals numbering 6,953 and news])upe.rs numbering 
6,537 w^ere received and registered; 900 volumesmostlyofp(‘riodicals were got 
bound. 

Service Section Circulation — Select issues of pc^riudicaLs numliering 
approximately 5,200 were displayed in flic reading room ])eriodical racks and 
about 388 were circulated to advisers and other officers. 1 )uring the year 1957-58, 
select bibliographical lists were prepared; these were eight ni number and irore 
circulated to various agriculture and veterimuy colleges as ivell as to the officers 
and sections of the Council and to the oSi<‘ersof someotluu' MinistruNH. 

toans— There has been a considerable increase in loan se.rvice. The total 
numi)er of loan transactions during the year w’as 4,627 including Branch Lib- 
rary (Statistical Wing) as against 3,718 during the previous year. 

Consultation — The use of the library has increased considerably. The 
readers register has rer'orded the visit of 5,862 readers during th<‘ year as 
against 4,148 of previous year. About 19,000 publications were consulted by 
blunu as against 10,500 of previous year. 

Requests from various sources are coming in foi allowing persons to con- 
sult the library for their work. For example, requests on behalf of the following 
persons wwe received and they were allowred consultation of publications in the 
Library; Research Scholar, Nagpur University; Shri Tarlok Singh. Research 
Student, Punjab University: Research Asst., Delhi School of Eroiiomics; 
R<^search Student, Allahabad University; Veterinary Asst. Surgeon, Najafgarh; 
Post-Graduate Student of LA.R.l. and Research Asst., Saugor University. 

Bibliographic Service — Besides a large number of routine questions, long 
range reference questions were handled at the library. These involved searches 
and compilation of 29 bibliographies on a numlier of subjeids covering a total of 
789 references and 62 typed pages. 

Besides the officers of the Council, I.A.ILI. and Mmist ries of ilm Union 

Government at Delhi, the reference service was extended to (f) Dhecior, De- 
partment of Agriculture, Japan, (m) Mr. Raabeofthe Universityof Califor- 
nia, (lii) In-chargo, Chemistry of Fermentation Products Unit, Illinois, 

m 
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(w) Pakistan Central (Jotton Committee, KaracUi, {v) Dr, A, Latif, Cliemistry 
Departmentj Cairo University, Egypt, (vi) Mr. M.B. Saxena, Bhopal, (vH) 
Head of Division, Parasitology, I.V.R.I., featnagar, (vlii) Messrs. New Book 
Depot, New Dellii, (ix) Mrs. S. Narayan, Jaipur, (.r) Post-Graduate Depart- 
ment of Economies, University of Jammu & Kashmir and (xi) Demographic 
E6se<arcb Centre, Delhi School of Economics, Delhi-8. Some selected biblio- 
graphies on agriculture, animal husbandry and allied subjects were prepared 
and circulated to various agriculture and animal husbandry coilegas for 
selection of their requirements. 

Press Cutting Service — ^About 800 press cuttings were prepared during 
the year. But due to vsome difficulty or other, these could not be circulated 
to the advisers and expert s of the Council. 

Eeorgamzation of the Library— On the basis of the report submitted bv 
Dr, It. B. Shaw of U.S.A., ^om3 unwanted publican ions were weeded out and sent 
to other libraries which required them. Libraries who look these publications 
are Delhi School of Economics, I.VJt L, N.D.R.I., T.A.R.T., Agriculture College, 
Ludhiana and Director General Health Services, New Delhi. 

Organization of a Branch Library at the Statistical Wing— The Branch 
Library at the Stafcisthial Wing is for imm<;diate service to the officers and 
st udonts in tlic Statistical Branch. To imjnove the .service, duplicate sets of 
books and periodicals s]jeciolIy weeih'd have been purehuvsed. Tt has been 
decided to purchase reprints of articles written by staff members of the Statis- 
tical Wing for distribution io various parties, so that reprints of articles in 
excJiange may be got frojii them. The Council has received 14b such items 
from various parties. 

Library Statistics 

Books ajid pubU<*ations added: 681 

Current periodical issues received : 6,953 

Newspapers received : 6,537 

Press Cutting K(‘rvi(‘e : 800 

Number of Lf>an Trausaetions : 4,627 

Consultation Rer vice : 19,000 

Number of Publications classified : 600 

Number of catalogue cards prepared : (more than) 1,500 

Number of readers : 5,862 

Number of reports re<*eived : 293 

Number of bulleiins, pamphlets etc. received : 3,500 



APPENDIX I 

IScliemes, the Continuance of which was Sanctioned 


Item 

No. 

Name of tlio 

Spoiif>oring 

Authoritv 

1 

Iiiprovonieiit of Pulses (R'nused Selieine): 



Additional Grant 

Assam 

•> 

Botaiii(ia1 survey and (jolh-nion of bn^f'dini^ 
’uatefial c>t‘ paddy 

C.R.R.I., Cuttack 

3 

Breeding pirioiilaria resistant strains of 



]>addy 

Madras 

4 

MnltipUeation ajid disiiibuiion of Hyl)ri'l 
Bajm 

Bombay 

5 

( ’’o-i )f d inated Maize B tMHMliug 8(*Iie nn * 

i.r.A.R. 

G 

Physiology of rice plant in ndatioji to uut- 
ricut deficiency 

( balciitta. University 

7 

Syjithetic plant horoioncs 

Bombay 

8 

Pulses itnprovenient 

Madhva Pradesh 

9 

Iniprove'uent of fodders and Icgunn^s 

Madras 

19 

Irnprovenientofpasiure lands .. 

r.A.Rd. 

li 

Tniproyeoicut of ])astures, grasses and 



legunu's 

Bn vbay 

12 

Rice Stem borer 

Madras 

13 

Rice Stc u borer 

Andhra, Pradesh 

11 

Rice Stem borer 

Andhra l^radesh 



(Hyderal^ad) 

15 

Kice Stem borer 

AVest Bengal 

IG 

Stem rot disease of rice 

Madras 

17 

Go"or<lmation of Agricultural restuircli 

T.C.A.R. 

18 

Citrus rootstock trials 

Andhra Pradesh 

19 

Cylogeueiioa) investigations on fruit tre<*s 

(^aleutta University, 
Calcutta 

20 

Coordinated s(dieme8 for the preservatioji 



aJid storag<‘ of fruits and v<‘jxetables 

Mysore, Kulu 



(Pb.) & Gauhati (Assam) 

21 

(di-ruts Fruit Researdi 

Orissa 

22 

Orange Beseareli 

Mysore {i 'onrg) 

23 

fjivestigation of fruit pestts 

Andhra Pradesh 

21 

Citrus-die-back 

LA.R.T. 

23 

Diseases of gua.va 

Rapasthau (Ajmer) 

26 

C3trus-die-l}ack (Aclditiouai grant for la bora- 



iorv (‘xtension) 

5Ivs<»rc (Coorg) 

27 

Onion Ib'search— Additiojial sialf for llu' 



inclusion of research work on storage of 


Onions 

Andhra Pradesh 
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Item 

No. 


APPENDIX l^oxad. 


Name of the Scheme 


Sponsormg 

Authority 


28 


30 

31 

32 

33 


Si 


35 


SG 


37 


38 

39 

41 

42 

43 

44 

45 
4G 

47 

48 

49 

50 

51 


52 

53 

54 

65 


Improvement o f¥ege tables 

Research on Miscellaneous tuber crops and 
related plants 
Medicinal Hajits 
Termite research 
Studies on Indian spices 
Collection of soil data in India, 1945-5G 
Synthetic Polyelectrolytes as soil condi- 
tioners 

Study of <‘(>nipo<>ition of plants growing on 
Usar lands under reclaTuation . . 
Photo-cheoiical nitrogen fixation in soils— 
Sheila Dhar Institute of Soil Science 


West Bengal 

Kerala 

Assam 

F.R.I., Dehradiin 
(Calcutta (Jniversity 
LA.R.L 

West Bengal 
Lucknow University 

xlllahahad University 


Schenws on U^sar lajid reclan\atiou at 
Sheila Uhar Institute of Soil Science . . Allahabad University 
Immunogenetics of Indian cattle .. I.V.R.l. 

Physiological g<‘ueti(3s of different breeds 
of cattle . . . West Bengal 


Selective br<‘ediug Vs, gnulingup — Ghunisur 

Using milch (*. 0 WtS for work 

Sheep Rcsear<'h Station 

Sheep breeding on regional basis 

Sheep breeding on regional liasis 

Angora Goat Br<‘eding 

Duck breeding ( A< l< lit i oual gr ai its) 

Chick hatchery processing plant 
Raising 20,000 White leghorn chickens for 
distribution 

Survey of bacteriological quality of milk pro- 
duced inKaira District — Additional fluids 
Investigations on shelf life of ghee — Addi- 
tional funds 

Metabolic effects of hormones in riOatiou to 
induced lactation and induction of sterility 
in scrub cows 

Bstalilislimeut of bee-keeping research 
station 

Animal Nutrition Scheme 
Eastern Regional Animal Nutrition Bcscarch 
Centre 

Study on the value of urea as a protein sub- 
stitute in the rat ions of cows and buffaloes 
for groivthaiul milk production 


Orissa 

l.V.RJ. 

llissar 

Madras (Nilgiris) 
Bihar (Patna) 
Utta.r Prad<'bh 
Kerala 

Madras (Katpadi) 
Madras 
Bombay 
N.DiLf. 


Uttar Pradesh 

Madras (Coimbatore) 
Mysore (Bangalore) 

Wf'st Bengal (Harmghaia) 
I.V.R.L 
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Item. 

No. 


APPENDIX I — conffi. 


Name of the Scheme 


Sponsoring 

Authority 


56 Studies on the influenc'e of trace eleirents on 

the health and productive capacity of Live- 
stock in India . . . . LV R.T. 

57 Rogionai animal nutrition stations — Addi- Anand, Bangalore and 

tional staff. Haringhata. 

58 Control of n\ainfluke diseases of bovinos with 

special reference to Nasal fk'histosoiriasis Mysore 

59 Control of parasitic diseases with special 

reference i o liverfluke disease . . . . Mysore 

60 Investigation on lumber paralysis in goats Oiissa 

61 Study of the bacterial contents of tubular 

genitalia of the bovines and the investiga- 
tion into the causes of detention of placenta 
in bovines . . . . Orissa 

62 Disease Tnvestigation Officer . . , . Mysore 

63 Assistant Disease Investigation Officer 

(Poultry) . . . xlndhra Pradesh 

64 Investigation of Mastitis . . . * Uttar Pradesh 

65 Investigation of Mastitis .. .. I.V.R.L 

66 Improvement in the technique and methods 

used in the manufacture of virus vaccines Madras 

67 Improvement in H.S. Vaccine and manufac- 

ture of combintnl vaccine for H.S. and B.Q. Madras 

68 Bearing of nutrition or helminthic infections 

in animals .. .. I.V.R.L 

69 Coccidiosi sin poultry .. .. I.V.R.I. 

70 Controland eradication of humpsore .. West Bengal 

TO-A Hydrobiological and faunistie survey of 
Godavari Estuarine system— additional 

funds .. .. Andhra University. 

Scheme commences w.ei. 
1-4-58. 

71 Indian Council of Agricultural Education I.C.A.R. 

72 Supply of Agricultural In formation Litera- 

ture to the N.E.S. Blocks .. I.C.A.R. 

73 Publication of a monthly Hindi Journal 

^^KHETF' .. .. LC.A.R. 

74 Bringing out publications of the LC.A.R. 

in regional languages .. .. I.C.A.R. 

75 Publication of quarterly popular journal 

^INDIANHORTICULTURE” . . I.C.A.R. 
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VPFBXDIX I 


Item Name of the Scheme SponsoriBg 

No. Authority 


7tj 'luirgiuted Pa))li<-ii}' Wt>rk' (Publlelty Fiiod) 1 C* \.E. 

77 Publication of a 1)Ook “ Flowering Tiers in 

In(lLi’’(A(iaitiorul Funds) . , . I.O.A.li. 

78 Publication of Chop Palendars, Ch o]> Dial ies, 

Oliarts and Plant Diseases, etc. . . I.C. A.R. 

79 Preparation of a monograph on 'Mango’ 

( idditional Funds) .. . T.CA.P. 

89 Preparation ol a book on 'Horticulture' 

(Additional Funds) . .. I.CA.R. 

81 Publication of ‘Riee New^s Teller' (Addi- 
tional Funds) . . . . A.E. 

H2 Setting up of a Film Production Unit in the 

T.C.AE. .. .. IC.A.E. 

88 Distrilmtion of Publications . . . . LC.A.E. 

84 Printing of the quarterly journal, ‘Statistical 

News Letter' . . . . LC.A.E. 

85 Publication of Monograph entitled ‘‘Eice 

in India'" {2nd Edition) . . . I.C A.E. 

86 Award of Fellowslups to Diploma Course 

Students in Agriculture Statistics . . LC.A.E. 


87 Further investigations into the probh^ms of 

sampling of fleeces for assessing wool 
quality. Provision for the additional Staff LC.A.E. 

88 Assessing the cost ot cultivation of cotton and 

rotation crops in principal growing regions 

in India (Additional Funds) .. LC.C.C. (Bombay) 

89 Creation of additional t'wo senior and two 

junior Eesearcli Fellowships in Plant 
Physiology miderih^Bchejue for the award 
of Eesearcli Fellowships in various branches 
of Agricultural S(‘ien<^e 
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APPENDIX IT 
Mew Schemes Sanctioned 

1 Evolution of f^addy strain for inundated areas, Madras 

2 Evolving improved varieties of rice, Kerala 

:3 Project for intensification of regional research on Cotton, Oilseeds & 
Millets, I.C.A.R. 

4 Investigations on the pests of pulses in Gujerat, Bombay 

5 Investigation of false smut, leaf blight and Ephelis disease of paddy, 

Andhra Pradesh 

f) Improvement and stabilisation of off-season bearing of mango in 
Kanyakumari, Madras 

7 Banana Research Scheme, Kerala 

8 Research on Pine-apple, Trichur, Kerala 

9 Establishment of betelvine research station in Cuddapah, Andhra 

Pradesh 

10 Cultivation of medicinal plants in Cinchona Plantation, Madras 

11 Cultivation of Camphor in Wynad, Kerala, Shri P. B. Kunip (Kerala) 

12 Donation of cups in flower shows in different regions, I.O.A.R. 

13 Research on and development of vanilla cultivation in Wynad, 

Kerala 

14 Deputation of an officer to South-East Asian Countries, Kerala 

15 Research on turmeric, ginger and elephant foot, Punjab 

16 Research on ginger in Himalayan areas, West Bengal 

17 Appointment of Research Assistants for Salinity Research, B. B. 

College, Agra 

18 Intensified supervision and coordination of schemes on cattle breed- 

ing, LC.A.R. 

19 Award of fellowshi]> in Animal Husbandry subjects, I.C,A.R, 

20 Disease Investigation Officer (Camel), Punjab Veterinary College, 

Punjab 

21 Disease investigation, Himachal Pradesh 

22 Manufacture of concentrated milk, Bombay 

23 Research unit for study of sheep Production in mixed faming in 

Madras 

24 Goat improvement in Mohari Production, Himachal Pradesh 

25 Sterilization of Millc Cream, Bombay 

20 Training in Meat Technology Production, LC,A.R. ^ 

27 Cheap Poultry Houses, Madras 

28 Cheap Poultry Houses, Bihar 

29 Cheap Poultry Houses, Orissa 

30 Cheap Poultry Houses, Uttar Pradesh 

31 Promotion of Resear(4t in Paddy-cum-Pisciculture in Krishna District# 

Andhra Pradesh 



126 


APPUNDIX II— 

32 Establiskment of bee-keepiag centre for Nortkera Region, Himackal 

Pradesh 

33 Determination of economics of poultry ration, Uttar Pradesh 

34 Determination of economics of poultry ration, Mysore 

35 Preparation of text-hooks on Entomology and Soil Science for students 

in agricultural colleges, I.O.A.R. 

36 Publication of a book entitled 'Agriculture and Animal Husbandry 

in India’, I.C.A.R. 

37 Publication of Totato Journal’, I.C.A.R. 

38 Preparation of a book on 'Flowering Annuals’ by Shri L. Desai, 

iaA.R. 

39 Handbook on 'Indian Grammineae’, I.C.A.R. 

40 Preparation of indices of the Scientific Journals of the LC.A.R. viz, 

‘Indian Journal of Vet, Science’ and ‘Indian Journal of Agriculture 
Science’ 

41 Preparation of a series of monographs on Animal Husbandry subjects 

i,aA.R, 

42 Preparation of a book on 'Tuberous and Bulbous Plants’ 

43 Supply of certain special I.C.A.R. publications at subsidized rates 

44 Award of Gold Medals to two Statistical Students, I.C.A.R, 

45 Maintenance of building, I.C.A.R. Statistical Wing, I.O.A.R. 

46 Study of Economics of Bunding, Bombay 

47 Study of economics and social conditions of the people of the Ghata™ 

I>rabha left banic canal areas before the introduction of canal irriga- 
tion, Agricultural College, Dharwar, Bombay 

48 Study of production and consumption aspects of agricultural families 

in different class structure in Anand area of Middle Gujerat, Insti- 
tute of Agriculture, Anand, Bombay 

49 A pilot scheme for study of cultivation practices and yield of mango 

crop, I.C.A.R. (Scheme to be run in Uttar Pradesh) 

60 A pilot scheme for Maintaining Research Project files, I.C.A.R* (Head- 
quarters) 

51 Formation of an 7/ oc Committee under the I.C.A.R, Rice Committee 

52 Study of Comparative value of grading of Sahiwal and cross-breeding 

with Jersey Bulls at Bhadri Farm, U.P* 

53 Scheme for the promotion of research in paddy-cum-pisciculture 

in Krishna District 
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Schemes which terminated in 1956-57 
] Ir.a])rovemeiit of hill ]>afH 7 , Assam 

2 Btudy on pacldy agromvised fly, AndltL-a Pr<idf\di 

3 J3reeding salt and flood resistant varieties of ])addy, Kerala 
1 Horticulture, Jlonihay 

0 Proposal for obtaining an Italian expert on liorticulture, LC.A.R* 

6 1 fort] culture invest lgatif>ns, Chau bat lia, Pitar Pradesh 

7 Eeniedial measures ag<iinst San-Josc scale, Kashmir 

8 v^]uc(‘s & casliewiiutvH, I.C.xLlv. 

P P(‘sts and diseases of cashewnut plaiiiution, Mysore 

10 lla])Kl soil test, I.A.li.L 

1 1 Hoi I and plant growth, Agra. 

12 Kx})enm{‘nt on Fvotaka and dicalcium ph(K'>phai(‘, 

] ?) Green manuring crojis, C.R.P. 1. 

14 Green manuring (aojis, llnnadial Pradesh 

15 Green manuring cro])<, LC.J.C. 

10 HtuOies oji microflora of soils, 1. I. He., Ikiiigaiore 

17 Uvse of phytohormones for liigiier yields, Bombay 

18 D(‘veIopmeiit of iKu-banum crvpiogenial orientals, LA.ll.l, 

10 Artificial insemination, LOJl-L 

20 Metabolic cifects of liormones in relation to induced lactations, Uttar 

Pradesh 

21 IJeteetion of adulteration and estimation of main constiiueuts of 

milk, Punjab University 

22 Pathogenic bacteria, l.D.HJ. 

25 Preparation of saiiitizegs, LD.R.L 
21 ool analysis, Ikhar 
25 Processing of unpo])ular fish, "West Bengal 
20 Award of fellowvslii]) lu dairying 

27 Post-gra<luaie course in parasitology, Jladras 

28 Hurvey of indigenous implements, Lxi.R.l. 

29 Hurvey of indigenous i in] dements, 1,0. A. R. 

50 Method ami practice of farm accounts, Gokliale Institute 

31 Duplication section, I.O.A.R. 

32 Egg laying trials scheme, LV.R.I. 


.MiP3lCAK-lo 
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List of Members o! the Indian Council of Agriculture Society as on the Tth March 1058 

1 Sliri Ajit Prasad Jain, Minister for Food & Agriculture, Government 

of India, Xew Delhi (President) 

2 Dr. M. 8. Raudhawa, Vice-President, Indian Cuiincil of Agri^- 

('ultural Research, Xew Delhi 

J Shri V. Krishmi])pa, De]}uty Minister for xVgriculture, Govern- 
ment of Iiulia, New Delhi 

f Slu'i y, Thinnna Pieddy, ^liiiist(‘r ju <'harge of Agriculture, Animal 
Husbandry, Forest and IHsheries, Government of Andhra Pradesli, 
Ilyderabad-De(jcau 

o Hliri Muinul Haque (liaudhury, Minister in cliarge of Agriculture 
(niclmling Food Production), Veterinary, Animal Husbandry and 
Pisciculture, Go^ ernmeni of Assam, >Shilloiig 

V) Shi'i Vasaut PJiuIsniu Naik, Minister for Agriculture (mcluding 
\'(dermary & Aniimil Husbandry) and xVarey Milk Colony, Govern- 
ment of Bombay, Saohi\'alaya, Bombay 

7 81iri C, Acliutlui Mcnon, Minister for Finance and Agriculture, Govern- 

ment of Kerala, Trivandrum 

8 Shri IVikhat Mai Jain, I\Iinister for Industries and in charge of Agricul- 

ture (including Veterinary and Animal Husbandry), Government of 
Jladliya Pradesh, Bhopal 

b 8hri ^l. Bhahtavatasalam, Home Minister m cliarge of Agnculiino & 
Animal Iluhbaudry, Government of Madras, Fort St. George. 
Madras 

lb Hliri H. S. Kudra]>pa, Minister for Agriculture & Forests, Govi'riimeni 
of Mysore, ilysoie Govt. vSecreiariat, Vidlian Soudha, Bangalore 

1 1 Sliri Vir (band Patel, Miuisb r in charge of Agriculture, Government 

of Bihar, Patna 

12 Shri Kadliu Xath Hatli, ^linibter in cliarge of Agrieultui’e, Govauii- 

ni(3nt of Orissa, Cuttack 

iJ Shn (iurbanta Siuiili De\elopmeut Minister m charge of Agriculture, 
Go’v ernment of Punjab, Chandigarh 

11 Shri Xathu Ram Mirdha, Minister in chaige of Agncultiue, Govern 
mmit of Ra jasthan. Jaipur 

lb Shri llukam Singh Visen, Minister in charge of Agriculture, Govein- 
meiit of Uttar Pradesli, Lucknow 

Ih Dr. H. Aiimed, ^liuister in charge of Agriculture, Animal lliisbamlry 
and Forests, Governmeni of West Bengal Calcutta 
17 Shri Abdul Gam Tarli, :\linistcr in charge of Agriculture, Govern- 
nieut of Jammu A Kashmir, Srinagar Jammu Ta wi 
Slui 1. D. Ibiulil, IH.S., Chief Commissioner of Di'lhi, Delhi 
lb ^lui P. V. xMalliew, I.CtS,, CJuef Coinimssioner of Mampur, Imphal 

20 Shri Bajraug Bahadur Singh, Lt. Govtunor of Himachal Pradesh, 
Simla 
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21 Shri iv. P. Bhargava. I.C.S., Thief UommissioJior of Tripura, xigar 

tala 

22 vShri T. G. Ayyar, I.C.B., Cliief C\)iumissioner of Amlamaii aud Nicobar 

Islands, Port Blair 

2'd Shri S. Moni, Administrator, Laccadives, Miuicoy & Amindivi Islands^ 
Kozhikodc-4 

2i Shri Eai Prithvi Raj, Director of Agriculture, Andhra Pradesh, liyde- 
rahad-Deccaii 

25 8hri Fj. K. Hardique, Director of Agrieidiure, Assam, Shillong 
2() Shri B. P. Akhaury, Direiitor of Agriculture, Bihar, Patna 

27 Shri S. P. Mohite, f.A.S., Director of Avri<?ulture, Bombay State, 

Poona 

28 Shri S. S. A])i(N Dinylor of Agrhuili.iirc, Madhya Pradesli, Eewa 

29 Shri P. D. Nair, Dinador of Vgriculture, Kerala, Trivaialrum 

30 Shri A, Venhateson, F.A.S., Director of Agriculture, Madras State, 

Madras 

31 Shri M. Mallara] Urs, Director of Auric ultiire, Mysore State, Banga- 

lore 

32 Shn (4. (J. Dash, I.A.S., Director of Agriculture & Food l^roduction, 

Orissa, Cuttack 

33 Dr. Arjaii Siiigh, Director of Agriculture, Ihinjab, vSimla 

31 Shn Samraih Raj, DinsAor of Agriculture & Food Production, Rajas- 
than, Jaipur 

35 Shn Ram Surat Singh, Director of Agriculture, Uttar Pradesh, Ijiick- 
now 

36 Dr. FI. K. Nandi, Director of Agricultun*, West Bengal, Calcutta 

37 Shri (4. M. Butt, Director of Agnculiure, Jaininu & Kaslimir, Srinagar 

.Jammu Tawi 

38 Shri N. Bhagwandas. l.A.S., Director of Animal Husbandry, Andhra 

P ra( lesl i , Hydcral ) I- 1 )n. 

39 Shn ^1. L. Malik, Director of Annual Husbandry, Veterinary De- 

])artment, AsNam, Shillong 

40 Shn S. K. Sen, Director of Animal Husbandry, Bifiar, Patna 

11 Shri S. li. Chadha, Director of Animal Husbandry, Bombay State, 

Poona 

12 Shn G. (’. Jiineja, Director of Vct(‘rinary Services, Madhya Pradesh, 

Rewa 

43 Shri B. N. Hande, Director of Veterinary Services and Animal Hus- 
bandry Rajasthan, Jaipur 

4 i Shn V. Iv. Madhava jMenon, Director of Animal Husbandly, Kerala 
State, Trivandrum 

15 Shri D. Jhiliabirainaii, IHroctor of Animal Husbandry, Madras State, 
Madras 
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4^) Siiri (iurbachaJi BingJi, Director of Animal Huwbanflry & Veterinary 
Services, Orissa, Cuttack 

17 Bliri K. S. Sbcttyj Director of .bumal IJusbaiidry & Veterinary Ser- 

vices, Mysore Stale, Bangalore 

18 Sliri Mokan Singh Maliu, Director of Veterinary Servi(;es and Warden 

of Fisheries, Punjab, Simla 

PJ Dr. P. G. Pande, Director of Animal Husbandry, IJ. i\, Lu<*know 

50 Director, Veterinary Services & Animal Husbaudry, West Bengal, 

Calcutta 

51 ]^lajor J. M. Laiiiri Director of Veterinary Services, Jammu & Kashmir. 

Srmagar/Jammu Tawi 

52 Shri P. X. Thapar, LC.S., Secretary to tlic Government of lialia, 

Ministry of AgriculisuMv (Department of Agriculture) New Delhi 

7h) Shri Beni Prasad Auarwal, Memlier llajya Sablia, 119-A, Mukla 
Pk,amBabu Street, Calcutta or 7/12-0, South Avenue, New Delhi 
51 Slui K. Madhava Menon, ]^lember llajya Sabha, Padmalayam, Kozhi- 
kode, Malabar, Kerala State or 71, North Avenue New Delhi 
55 Shri T. Sangaiuia, Aleniber Lok Sabha, llayaguda P. 0, ilay<iguda/ 
Di^tt. Korajuil, 0rissaG31, Constitution House, New Delhi 
50 Shri M. Shankaraiya, Meunber, Lok Sabha, Advocate, 111, Mam 
Load, Vani Vilas Mohalla, Mysore (’ity 11-D Ferozeshrh Road, 
New I)t*llu 

57 Sardar Iqbal Singh Member, Lok Sabha, House No. 002, "Ward No. 

0 Abohar, Punjfd)^S5, C South Avenue, New Delhi 

58 Sliri P. 11. Patel, Member, Lok Sabha, Pilaji Gaiij, Mebsana, Bombav 

Slate 

59 Shri ilatadin Ivhaithan, 9, llamlcumar Kakliit Laue, (JaIcutta-7 

00 Shri x\. IL Foster. Co M/s rm]>erial Cheinieal Industries (India) 

Private Ltd., P.O. Box No. 107, New Delhi 

01 Dr. B. N. Cppal, Agiic'ultural Commissioner, with the CJovt. of India, 

New Delhi 

02 Shri Laxmi S<i.)iai, Animal Husbandry CommKsioiier ^\ilh tlie Govt. 

ofindia, New Delhi 

65 Dr. B. S. Kadain, Agricultural Kxtensiou ( bmmissioncT with the 
Govt, of India New Delhi 

04 Dr. M. B. Gliaige, Agricultural Marketing Adviser to the Government 

< J India, New Delhi 

05 Dr. B. P. Pal, Director, Indian Agricultural Research Institute, New 

Dellii 

0r» Dr. N. D. Keliar, Direelor, Indian Veterinary Research lubUiute, 
Izainagar 

07 The Director. Indian Institute of Science, Bangalore 

68 Sliri K. L. M. Ghose, Director, Central Rice Research Institute. 
Cuttack 
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69 Dr, Puslikar Natlij Director, Central Potato Kesearcli Institute, 

Simla 

70 Sliii P. H. Datia, T.P.S., President, Forest Tiesearch Tustitute and 

College P.O. X(‘w Forest, Deliea Duii 

71 Dr, M, D. Patel, Director, Institute of Agriculture, Auaiul 

72 Dr. K. K. Iva, Director, National Dairy Pesearcli Institute, Kariuil 

73 Sliri Tliakiir Das Bhargava, Member, Lok Sablia, Anand Bhavan, 

Hissar or 31, Caiming Lane, New Delhi 

74 Shri T. S. Krishnamurti, Secretary, Central Board of Forestry, Deptt. 

of Agriculture, Government of India, New Delhi 

75 Dr. M. S. Thacker, Director General, Comnul of Scientific & Indus- 

trial Research. New Delhi 

76 Bhrimati LiUvati Munshi, Member, Rajya Sabha, Bharatiya Vidya 

Bhavan, Chowpatty Road Boml)ay/Curzon Road, New Delhi 

77 Shri G. C. Takle, I.F.S., Inspector General of Forests, Deptt. of 

Agriculture, Govt, of India, New Delhi 

78 Dr. 6. G. Pandit, Director, Indian Couud) of Medical Research, New 

Delhi 

79 Dr. A. C. Joshi, Vice-Chancellor, Punjab University, Chandigarh 
SO Shri K, P. Bhatnagar, Vice-Chancellor, Agra University, Agra 

81 Dr. V. S. Krishna, Vice-Chancellor, Andhra Umversity, Waltair 

82 Dr. P. K. Parja, Vice-Chancellor, Utkal University, Cuttack 

83 Shri H. Ferguson, Director, Scientific Department, Indian Tea Asso- 

ciation, P.O. Chinnamara, Assam 

84 Shri K. T. Uthappa, Bison Field Estate, Sidapur Post, S. Coorg 

85 Shri T. Jacob, Kaithayil House, Mangam, Kottayyam, Kerala State 

86 Dr. B. L. Sethi, Secretary, Indian CentraFCotton Committee, 14, 

Nicol Road, Ballard Estate, Bombay- 1 

87 Shri N, B. Maity, Member Lok Sabha, Representative of Indian 

Central Jute Committee, 149 — A, North Avenue New Delhi 

88 Shri B, L. Singh, C/o M/s Bhagirath Ram & Sons, 14, Bentick Street, 

Calcutta 

89 Shri C. Bali Reddy, Member, Lok Sabha, Secretary, Andhra Provincial 

Kisan Sammelan, C\imbum, Distt. Kurnool 

90 Shri P. Balarama Kiimp, Technochemieal Industries, P.O. Box No. 

74, Kozhikode, Malabar Distt. Kerala 

91 Shri Mohanlal Ambala Parkh, C/o Messrs. Mohanial Hargovindas, 

51, Dadyseth Agiary Lane, Bombay 2 

92 Shri G. U, Urao, 54, Kondappa Chetty Street, G. T., Madras- 1 

93 Shri C. T. Ittiachan, Kaotanad Estate, South Malabar, Kerala Statt^ 

94 Shri Madanmohaii R. Ruai, C/o lU/s. Ramnarain Rons Private Ltd., 

State Bank Building, Annexe, Bank Street, Fort, Bombay i 
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95 The Director of Reinoiuits, Veterinary & Farms, Quarter Master 

GeneraFs Branch, Army Head Qnarleis, New Delhi 

96 Rhri T. (1. Walton, Vice-President, Indian Central Jiitc Commitlee 

C/o Thomas Duff & Oo. (India) Ltd., Clive Road, Calcutta 

97 Sarclar Lai Hingli, Villacje & P.O. Nandpur, District Ludhiana, or 7 

Kotah House, New D(dhi 

9B Shri K. P. Madhavan Nair, Member, Rajya Sabha, Vice-President 
Indian Central Coconut Connnittee, Ernaloilam Mills Buildings 
Ernakulam, or 26, Queen Viciorial Road, New Delhi 
99 8hri Ratilal M. Gandhi, Ratilal & Co., Ciirrimjee Building, 111, 
Mahatma Gandhi Road, Fort, Bombay, 1 

100 Shri U. Subaraya Mallia, Vice-President, Indian Central Arecamit Com- 

mittee, C/o M/s Subaraya Mallia & Co. Ltd., Exporters, Bunder, 
Mangalore 

101 Dr. S. K. Sen, Economic & Statistical Adviser, Department of Agri- 

culture, Government of India, New Delhi 

102 Dr. N. K. Panikar, Fisheries Development Adviser to the Government 

of India, Ministry of Agriculture, New Delhi 

103 Dr. V. G. Pause, Statistical Adviser, [ndian Council of Agricultural 

Research, New Delhi 

101 Sliri K. L. Ghei, Joint Secretary to the Govt, of India, Ministry of 
Finance (Food & Agri. Div.) & Financial Advisor, Indian Council of 
Agricultural Research, New Delhi 

105 Shri 0. P. R. Reddiar, Subha Sanmargha Nilayam, Vadalur, 

P.O. Vadalur, Via Cuddalore Junction, South Arcot District 

106 Shri J. Raghotam Reddy, Malyal Village, Fateh Maidan, North Road, 

Hyderabad-Deccan 

107 Shri Sri Kanth Kaul C/o Parkash Seed Farm, Srinagar 

108 Shri K. P. Amilthatha Iyer, Kottarathu, Madhom iloncompu, Kerala 

State 

109 Shri Baburao Krishanji Patil, Landholder, P.O. Digras, District Yeoti- 

mal, Bombay 

110 Sardar Sal want Singh, Nasirpur Farm, P.O. Bahadurgaih Fort, 

Patiala 

111 Shri J. S. Patil, B.A.LL.B., Ghalisg«ion, District East Khandesh, 

Bombay State 

112 Dr. fj. S. Negi, Director of Agriculture, Himachal Pradesh, Simla 

113 Shri G. C. Negi, Deputy Director of Animal Husbandry, Himachal 

Pradesh, Simla 

111 Di. M. Channa Reddy, .\IX,A., Anand Niwas, Lalguda, Secunderabad, 
Andhra Pradesh 
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List ot Members of the Governing Body 

1 Sliri A. P. Jain, Minij^ter for Food & Agrionlinre, novernoient of India, 

New Dellii (President) 

2 Dr. M. S. Eandhawa, L0.8,, Vioe-Piesideni, Indian (Vmticil of Agri- 

cultural Eeseareh, New Delhi 

3 >Shri M. V. Krishnappa, Deputy Minister for Agricullure, fTOVcrnment 

of India, New Delhi 

4 Shri P. Thimma Reddy, Minister m charge of Agriculture, Animal 

Husbandry, Forest and Fibheries, Goveinineni oF Andlira Pradesh 
Ilyderabad-Deccan 

5 Sliri Moiniil Haqiie Chaudhury, Minister in charge of Agriculture (in- 

cluding Food production) VetcTinary, Animal Husbandry and 
Pisciculture, Government of Assam, Shillong 

6 Shri Bir Chand Patel, Minister in charge of Agriculture, \^eteriuary 

and Cooperation, Government of Bihar, Patna 

7 Shri Vasant Phiilsing Naik, Minister for Agriculture, (including Veteri- 

nary and Animal Husbandry) and Aarey Milk Colony, Government of 
Bombay, Sachivalaya, Bombay 

8 Shri C. Achutha Menon, Minister in charge of Finance and Agriculture 

(including Veterinary and Animal Husbandry), Government of 
Kerala, Trivandrum 

9 Shri Takhat Mai Jain, Minister for Industries in charge of Agriculture, 

(including Veterinary and Animal Husbandry) Government of Madhya 
Pradesh, Bhopal 

10 Shri M. Bhaktavatsalam, Home Minister in charge of Agriculture, and 

Animal Husbandry, Government of Madras, Fort St. George, Madras 

11 Shri H.S. Eudrappa, Minister for Agriculture and Forest, Govern- 

ment of Mysore, Mysore Government Secretariat, Vidhan Soudha, 
Bangalore 

12 Shri Eadha Nath E-'\th, Minister hi charge of Agriculture, (including 

Veterinary and Animal Husbandry) Government of Orissa, Cuttack 

13 Shri Gurbanta Singh, Development Minister in charge of Agriculture 

Government of Punjab, Chandigarh 

14 Shri Nathu Earn Mirdha, Minister in charge of Agriculture, Coopera- 

tion and Forests, Government of Eajasthan, Jaipur 

15 Shri Hukam Singh Visen, Minister in charge of Agriculture, (includmg 

Veterinary and Animal Husbandry) Government of Uttar Pradesh, 
Lucknow 

16 Dr, E. Ahmed, Minister in charge of Agriculture, Animal Husbandry 

and Forests, Government of West Bengal, Calcutta 

17 Shri Abdul Gani Trali, Minister in charge of Agriciilture, Goveiument 

of Jammu and Kashmir, Srinagar/ Jammu Tawi 

18 Shri P. B. Thapar, IC.S., Secretary to the Government of India, 

Ministry of Food & Agriculture (Department of Agriculture), New 
Delhi 
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19 Shli A. 19. Pandit, Oliief CommwRioner of Delhi, Delhi 

20 Shri Bajrang Bahadur Singh, Lt. (lovernor of Himachal Pradesh, 

Simla 

21 Shri P. ( Mathew, I.O.S., Chief (.'ommissioner of Manipur, Tm[)hal 

22 Sliri K. i\ Bhargava, I.C.S., Chief Commissioner of Tripura, Agaitala 
22 Shri T. C. N. Ayyar, I.C.S., Chief Coramisaioner, Andaman and 

Xico])ar Islands, Port Blair 

21 Shri S. Moni, Administrator, Laccadive, Miiiicoy and Amindivi Island 
Kozhikode-!. 

25 Shri K. Madhva Menon, Member, Eajya Sabha, Padraalayam Kozhi- 
kode, Malabar/71, North Avenue, New Delhi 
20 Shli T. Sanganna, Member, Lok Sabha, Eayaguda, P.O. Eayaguda, 
District Korajmt, Orissa/131, Constitution House, New Delhi 

27 Shri M, Shankaraiya, Advocate, Member, Lok Sabha, 111 Main Eoad, 

Vani Vilas Mohalla, Mysore City/1!-D, Perozeshah Eoad, New 
Delhi 

28 Dr. H. K. Nandi, Director of Agriculture, West Bengal, Calcutta 

29 Shli K. L. Ghei, Joint Secretary, Ministry of Finance, (F. & A. Divi- 

sion), Government of India, and Financial Adviser, Indian Coimcil of 
Agricultural Eescarch, New Delhi 

30 Shri Thakur Das Bhargava, Member, Lok Sabha, Anaiid Bhavan, 
Hissar/31 Canning Lane, New Delhi 

31 Shri Baburao Krishanaji Patil, Landholder and President, Mnnicipal 
Committee Digra.s, District Yeotmal, Bombay State 

32 Sardar Satwant Singh, Landholder, Nasirpiir Farm, Bahadurgarh Fort, 

Patiala 

33 Dr. M. Chamia Eeddy, M.L.A., AnandNiwas,Lalgnda, Secunderabad 

Ilyderabad-Deecan, 17, Andhra Pradesh 



APPENDIX VI 

List ol Members o{ the Standing Finance Committee as on 7th March iPtiS 

1 ShriP. N. Thapar, I.C.S., Secretary to the Government of India, 

Ministry of Food and Agriculture, (Department of Agrieulture), New 
Delhi 

2 Dr. M. S. llandhawa, I.G.S., Vice-President, Indian ('onneil of Agri 

cultural Research. New Delhi 

3 Shri K. L. Ghei, Financial Adviser, Indian Council of xigricultiiral 

Research, New Delhi 

4 Shri Thakur Das Bhatgava, Member, Lok Sabha, Anand Bhavan, 
Hissar 

5 Shri Moinul Haque Chaudliury, Minister in charge of Agriculture, 

(including Food production) Veterinary, Animal Husbandry and 
Pisciculture, Government of Assam, Shillong 

6 Shri Vasant Phulsing Naik, Minister for Agriculture, (including Veteri" 

nary and Animal Husbandry) and Aarey Milk Colony, Government of 
Bombay, Sachivalaya, Bombay 

7 Shri M. Shankaraiya, Advocate, Member, Lok Sabba, 111 Main Road 
Vani Vilas Mohalla, Mysore City 

8 Dr. E. S. Naryanan, Professor, Central College of xigriculture, P.O. 

Mian Agricultirral Research Institute, New Delhi 

9 Shri H. R. Kapur, Principal, Bihar Veterinary College, Patna 
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List ol Members ef tbe Advisory Board as corrected up to 3ist March 1958 

1 Dr, M. S. Randhawa, LC,S., Vice-PresiJentj Indian Council of Agri- 

fultiiral Research, ISTcw Delhi 

2 Dr. B. N. Uppal, Agricultural Commissioner with the Government of 

India, New Delhi 

3 Shri Laxmi Sakai, Animal Husbandry Commissioner with the Govern- 

Bieut of India, New Delhi 

I Dr. B, S. Kadam, Agricultural Extension Commissioner with the 
Government of India, New Delhi 

5 Dr. il. B. Ghatge, Agricultural Marketing Adviser to the Govern- 
ment of India, New Delhi 

() Dr. S. li. Sen, Economics & Statistical Adviser to the Govenment of 
India, Ministry of Food & Agriculture (Department of Agriculture), 
New Delhi 

7 Dr. V. G. Panse, Statistical Adviser, Indian Council of Agricultural 

Researck, New Dellii 

8 Dr. B. P. Pal, Director, Indian Agricultural Research Institute, New 

Delhi 

9 Shri N. D. Kehar, Director, Indian Veterinary Research Instil ute, 

Izatnagar 

10 Director, Indian Institute of Science, Bangalore 

11 Dr. K. K.Tya, Director, National Dairy Research Institute, Karnal 

12 Shri K. L. M. Ghose, Director, Central Rice Research Institute, 

('uttack 

13 Dr. Piishkar Nath, Director, Central Potato Research Institute, Simla 

14 Shri Rai Prithvi Raj . Director of Agriculture, Andhra Pradesh, Hydera- 

bad-Deccan 

13 Shri L. K. Hardiqiie, Director of Agriculture, Assam, Shillong 
Ifi Shri B. P. Akhaury, Director of Agriculture, Bihar, Patna 

17 Shn S. P. Mohitc, I.A.S., Director of Agrjcultiire, Bombay State, Poona 

18 Shri P. D. Nair, Director of Agriculture, Kerala State, Trjvandram 

19 Shri A. Venkatesan, I.A.S., Director of Agriculture, Madras State, 

Madras 

20 Rliri S. «. Aptc, Director of Agriculture, Madliya Pradesh, Rewa 

21 Sliri M. Mallaraj Urs, Director of Agriculture, Mysore State, Bangalore 

22 Shri Q C. Dash, l.A.S. Director of Agriculture & Food Production. 

Orissa, Cuttack 

2S Dr. Arjau Singh, Director of Agriculture, Punjab, Simla 

24 Shri Sainrath Raj, Director of Agriculture & Veterinary Services 

Rajasthan, Jaipur ’ 

25 Shri Ram Surat Singh, Director of Agriculture, Uttar Pradesh 

Lucknow ^ 

26 Dr. fl. K. Nandi, Director of Agriculture, West Bengal, Calcutta 
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27 Siiri G, M. Btiit, Director of A^riciilfitre, Jainmii & Kashmir, Srina|rar ' 

Jammu Tawi 

28 Blifi N, Bhagwanclah, LA.B., Dircclor of Animal Husbandry, Andhra 
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Ministry of Food and Agriculture, New Delhi 

9 Dr. M.A. Rau, Regional Botanist, Northern Circle, Botanical Survey 

of India, 63, Raj pur Road, Dehra Dun 

10 Shri N. V. Ganpule, Deputy Director, Small Industries Service 

Institute, 56 Sunder Nagar, New Delhi 

11 Shri B. C. Desikachari, Chief Director of Movement, Ministry of 

Food, New Delhi 

12 Dr. T.S. Gill, Assistant Chief Agriculture Planning Commission, New 

Delhi 

13 ShriIbneAii, Assistant Apcultural Adviser, Ministry of Community 

Development, New Delhi 

14 Shri Syed Hassan, Advocate and President, Bihar Horticultural 

Society, Kadamlaman, Patna>3 

15 Shri Raje J. R. Deshmukh, Raver, East Khandesh, Bombay, Bombay 

State 

16 Shri D. Raghav Reddy, Penagaluru, Cuddapah District (South India) 

17 Shri M. L. Garg, C/o M/s L. R, Brothers, Seedmen and Nurserymen, 

Saharanpur (U.P.) 

18 Shri K. U. Patel, C/o M/s Tims Products Ltd., Indian Exchange Build- 

ing, Calcutta-1 

19 Shri Jagdish Chatterji, 4, Ballardas Street, Calcutta-7 

20 Shri R. V. Kalikar, President, Vidarbha Cooperative Bank and Presi- 

dent, Orange Growers Association, Nagpur, Bombay State 

21 Dr. P. S. Khankoje, C/o Shri R. K. Patel, Civil Lines, Nagpur 

22 Shri Satwant Singh, Nasirabad Farm, Bahadurgarh Fort, Patiala 

23 The Joint Director, Traffic (General) Railway Board, New Delhi 
=*'24 S. Ujjal Singh, M.L.A., 12, Curzon Road, New Delhi 


’^Visitor only. 
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FLORICULTURE COMMITTEE 

Ex-officio Memhers 

1 Dr. R. Krishnamurtliy, Head of the Division of Horticulture, LA.R*I* 

(Chairinan) 

2 Dr. B. N. Uppal, A.C., I.C.A.R. 

3 Dr. S. M. Sikka, Addl. A.C., I.C.A.R. 

4 Shri S. K. Mirchandani, Secretary, I.C.A.R. 

5 Dr. Sham Singh, Dy. A.C. (B.D.) I.C.A.R. 

6 Dy. Financial Adviser, I.C.A.R. 

Memhers by Name 

1 Raja Bajrang Bahadur Singh, Lt. Governor, Himachal Pradesh 

2 Shri C. D. Deshmukh, Chairman, University Grants Commission, 

Old Mill Road, New Delhi 

3 Dr, B. P. Pal, Director, I.A.R.I., New Delhi 

4 The Superintendent, Government Gardens, Ootacamund 

5 Shri M, B. Raizada, Forest Botanist, F.R.I., Dehradun 

6 Shri M. L. Garg, Proprietor M/s L. R. Brothers, Saharanpur 

7 Shri Bhanu L. Desai, Consultant Landscape Architect and Horti- 

culturist, Dilkush, 3-Cross Road, Poona-1 

8 Shri D. S. Pradhan, Proprietor, Chand Nursery, Rhonoek, Sikkim 

State (West Bengal), India 

9 Shri B. V. Bhagwat, Superintendent, Empress Garden, Poona 

10 Shri P. N. Kohli, near Exhibition Ground, Srinagar, Kashmir 

11 Shri S. Madhava Roa, M.Sc., 35, Pandara Road Flats, New Delhi 

12 Dr J. S. Patel, Adviser, Agriculture and Cooperation, Community 

Project Administration, 9-Jorbagh, New Delhi 

13 Dr. M. H. Marigowda, Superintendent, Government Botanic Gardens, 

Lai Bagh, Bangalore 

1 1 Dr. D. N. Srivastava, Director, Fruits Utilization, Ranikhet, Uttar 
Pradesh. 

15 Shri L. K. Hardique, Director of Agriculture, Assam, Shillong 

16 Shri L. Venkataratnam, Horticulturist, Andhra Pradesh, Hyderabad 

17 Shri V. K. Subramanyan, Quarantine Entomologist, Directorate of 

Plant Protection, Quarantine and Storage, 4/19, Ajmeri Gate Ex- 
tension, New Delhi 

18 Dr. L. B. Singh, Director, Government Horticulture Research Insti- 

tute, Saharanpur, U. P. 

19 A representative of Sikkim Darbar (Dewan of Sikkim, Gangtok) 

FRUIT COMMITTEE 

Suhjfd — Fruits, Spices & Plantation Crops 

Members hy Name 

1 Shri Bal Singh Bajwa, Late Fruit Specialist to the Government of 
i^injab, Jullundur City 
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2 SM Pradymna Singh, Horticulturist to Government of Madhya Pra- 

desh, V.T.I. Building, Maharaj Bagh, Nagpur 

3 Dr. K. C. Naik, Principal, Agricultural College and Piesearch Institute, 

Lawley Eoad, P.O., Coimbatore (Chairman) 

4 Shri N. Gopala Krishna, Horticulturist to Government of Bombay, 

Agricultural College, Poona-5 

5 Shri K. Kripal Singh, Fruit Specialist to Government of Punjab, Patiala 

6 Shri P. C. MaUick, Horticulturist to the Government of Bihar, Agri- 

culture College, P.O. Sabour, Distt. Bhagalpur (Bihar) 

7 Shri S. C. Bhattacharya, Officer on Special Duty (Agricultural 

Marketing), Office of the Director of Agriculture, Assam, Shillong 

8 Shri A. R. Thapar, Horticultural Officer, Himachal Pradesh, Simla 

9 Dr. S. K. Mukerji, Jt. Director, West Bengal, Writers’ Buildings, 

Calcutta 

10 Dr. Girdhari Lai, Assistant Director (Fruit Technology), Central 

Food Technological Research Institute, Cheluvamla Mansion, V. V. 
Mohalla, P. 0. Mysore 

11 Dr. L.B. Singh, Director, Horticultural Research Institute, Saharanpur, 

Uttar Pradesh 

12 Shri C. Bhujanga Rao, Fruit Specialist, Andhra Pradesh 

13 Shri L. Venkatratnam, Horticulturist, Andhra Pradesh, Hydera- 

bad 

14 Shri R. S. Roy, Principal, Agriculture College, Ranchi (Bihar) 

15 Shri U. Narasingha Rao, Horticulturist to Government of Madras, 

Agricultural College, Coimbatore 

16 Shri P. G. Kurup, Pepper Development Officer, Kerala State 
Ex-officio Members 

1 Dr. S.M. Sikka, Addl. Agricultural Commissioner to the Government 

of India 

2 Dr. P. K. Kymal, Technical Adviser, Ministry of Food and Agriculture, 

(Food Division) W 

3 Dr. B. P, Pal, Director, Indian Agricultural Research Institute, New 

Delhi 

4 The Agricultural Marketing Adviser, Government of India 

5 Dr. Sham Singh, Deputy Agricultural Commissioner (F. D.) to the 

Government of India 

6 Dr. R. S. Vasudeva, Head of the Division of Plant Pathology, I.A.R.I., 

New Delhi 

7 Dr. E. S. Narayanan, Head of the Division of Entomology, I,A.RJ., 

New Delhi 

8 A representative of the Ministry of Community Development 

9 The Officer on Special Duty (Spices), I.C.A.R. 

10 Dr. R. L. Nagpal, Horticulturist, Citrus-Die-hack Scheme, Bombay 

State 

11 Dr. K. M. Aiyappa, Horticulturist, Citrus-Die-Back Scheme, Gonni- 

copal (Coorg) 

12 Dr. S. Krishnamurthi, Head of the Division of Horticulture, I,A.R.I., 

flew Delhi 
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PLANT DISEASES COMMITTEE 

Members by Name 

1 Dr. S. Chattopadhya, Plant Pathologist, to the Government of West 

Bengal, 230, Netaji Subhas Road, Calciitta-40 

2 Dr. R. S. Mathnr, Plant Pathologist to the Government of Uttar 

Pradesh, Agricultural College, Kanpur 

3 Dr. J. N. Mishra, Plant Pathologist to the Government of Bihar, P.O. 

Saboiir, District Bhagalpur 

4 Dr. Kishen Singh Bedi, Plant Pathologist to Government of Punjab, 

Agricultural College, Ludhiana 

5 Dr, M. K. Patel, 12, Poona-Bombay Road, Poona-3 

6 Dr. T. S. Ramakrislina, Rubber Pathologist, Indian Rubber Board, 

Kottayam, Travancore-Cochin 

7 Dr. N. Prasad, Plant Pathologist to the Government of Rajasthan, 

Udaipur 

8 Dr. Raghunath Prasad Asthana, Principal, Agricultural College, 

Nagpur 

9 Syed Vaheerluddeen, Plant Pathologist to Government of Andhra 

Pradesh, Himayatsagar, Hyderabad-Deccan 

1 0 Dr. T. S. Sadasivan, Director, Botany Laboratory, University of Madras, 

Madras 

11 Shri S. Chowdhury, Mycologist to Government of Assam, Jorhat 

12 Shri M. K. Dcsai, Plant Pathologist to Government of Bombay State, 

Poona-S 

13 Shri M. Govinda Rao, Mycologist to Government, Andhra, Agricultural 

College, Bapatla (Andhra Prade<-di) 

Ex-officio Members 

1 Dr. B. P. Pal, Director, T.A.R.I., New Delhi 

2 Dr. R. S. Vasudeva, Head of the Division of Mycology, I.A.R.I., 

New Delhi 

3 Dr. T, R. Mehta, Dy. Director (Plant Disease), Directorate of Plant 

Protection, Quarantine and Storage, Ministry of Pood and Agriculture, 
Government of India, New Delhi 

Visitors 

1 Shri ^ M. Abdus Salam, Reader, Department of Botany, Osmania 

University, Hyderabad 

2 Dr. C. V. Subramanian, Prof, of Botany, University Botany Laby., 

Madras 
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CENTRAL SPICES & CASHEWNUT COMMITTEE 

1 Dr. B, N. Uppal, Agriculttiral Coiiwussionor with the Govt, of Tnclia^ 

I.C.A.E., New Delhi 

2 Dr. B.Pal, Director, Indian Agriciiliural Bcheareh IiiJsti1uie,NcA\ Delhi 

3 Dr, K. C. Naik, Principal, Agricultural Collegr and Poseareli Tnslilxito, 

Cohubatore, Madras State 

4 Dr. M. B. Ghatge, Agricultural Marketing Adviser ;o the Cxovt. of 

India, P. Block, New Delhi 

5 Shri V. M. Srikiunarana Nair, Dy. Chief Controller of In ports and Ex- 

ports, Ministry of Connnerce & Industry, Governs^ (‘lit of India, 
New Delhi 

6 Director of Agriculture, Govt, of Kerala, Txivaiidnnn 

7 Director of Agriculture, Govt, of Mysore, Bangalore' 

8 Director of Agriculture, Govt, of Madras. Cliepauk, Madras 

9 Director of Agriculture, Govt, of Madhya Prarh'sh, Bhopal 

10 Director of Agriculture, Andhra Pradesh, Guntur 

11 Addl. Director of Agriculture, Assam, Sliilloiig 

12 Director of Agriculture, Orissa, Cuttack 

13 Director of Agriculture, Govt, of BojJibay, BomJiay 

14 Director of Agriculture, Govt, of West Bengal, Calcutta 

15 Add. Development Commissioner, Govt, of Kerala, Trivandrum 

16 Development Commissioner, Govt, of Mysore, Bangalon' 

17 Chief Conservator of Forests, Madras 

18 Development Commissioner, Govt, of Andhra Pradesh, Hyderabad 

19 Development Commissioner, Govt, of Madhya Pradesh, Bhopal 

20 Dy. Development Commissioner (Cojumunity Project), Govt, of Assaiii, 

Shillong 

21 Shri K. V. Thomas, Sea View Estate, Mandakayaii , Kerala 

22 Shri M. Hammed, C/o M/s Makkar Pillai & Soiis, Alwaye, Kerala 

23 Shri K. N. P. Zantye, Malvan District, Eatnapiri, Eojubay State 

24 Sbri S. Narasapaya, B. A., B.L., Mexnber, Legislative Council, 

Mangalore-3 

25 Mr. M.H. Fowler, C/o M/s Peirce Leslie & Co. Ltd. Alleppey 

26 Sbri V. J. Joseph C/o M/s Pothen Joseph & Sons Ltd., Alleppey 

27 Chief Conservator of Forests, Govt, of Kerala. Trivaiidium 

28 Cashew & Spices Development Officer, Crystal Cottage, Thewara Eoecl, 

Ernalrullain 

29 Chief Conservator of Forests, Govt, of Mysore, Bangalore 

30 Chief Conservator of Forests, Governxnent of Andhra Pradcslj, Hyder- 

abad. 

31 Chief Conservator of Forests, Governmeni of Madhya Pradesh, Bhopal 

32 Chief Conservator of Forests, Government of W. Bengal, Cahmtta 

33 Chief Conservator of Forests, Govt, of Bombay, Bombay^ 

34 Chief Conservator of Forests^ Goverinneiit of Assaiu, Shillong 



154 


APPENDIX Xll-contd^ 

AGRIGDLTORAL ENGINEERING COMMITTEE 

Members by Name 

1 Sliri D. A. Gadkari (Chairman), Officer on Special Duty, Political and 

Service Deptt., Sachivalaya, Bombay-1 

2 Shri A. A. Menon, Agricultural Engineer to Govt, of Boxnbay, Poona-5 

3 Shri C. P. Raju, Headquarters Agricultural Engineer, Office of the 

Director of Agriculture and Fisheries, Andhra Pradesh 

4 Shri B. N. Banerjee, Joint Director of Agricultural Engineering, West 

Bengal, Calcutta 

5 Shri H. N. Bhattacharya, Agricultural Engineer, Assam, Gauhati 

6 Shri A. Pandya, Assistant Professor of Agricultural Engineering (Farm 

Power Machinery), Deptt. of Agricultural Engineoiing, Indian Insti- 
tute of Technology, Kharagpur, S.E. Ely. 

7 Shri P. L. Qoel, Divisional Engineer (S), C.T.O., Now Pusa, New Delhi 

8 Shri B. S. Kuniar, Agricultural Engineer to the Govt, of Madhya 

Pradesh, Rewa 

9 Shri G. S. Iyer, Agricultural Engineer (E. Wing), Agricultural Depart- 

ment, Ludhiana 

10 Shri H. V. Bhargav, Agricultural Engineer, C/o Director of Agricul- 

ture, U. P. Lucknow 

1 1 Dr, M. P. Singh, Agricultural Engineer (Research), Bihar, Patna 

12 Shri V. Subba Raju, Head of the Div. of Agril. Engineermg, Indian 

Institute of Technology, Khargpur (S. E. Rly.) 

1 3 Shri S. K. Paul, Agricultural Engineer (Implements), Ludhiana, Punjab 
Representatives of Firms 

14 Shri P. L. Kirloskar, Purchasing Officer, Kirloskar Wadi, Distt. South 

Satara 

15 Shri G. R. Damodaran, Director, P.S.G. & Sons, Charity Industrial 

Institute, Peelamedu P.O., Coimbatore (S. India) 

16 Shri G. A. Rao, Business Director, Vijayawada-2 

17 Shri S. K. Keinpaina, General Manager, The Mysore Implements 

Factory (Govt, of Mysore), P. 0. Hessan 

18 Shri Thampi Thonras, Community Project Officer (Industries), The 

Industrial Cooperative Society, Neyyattinkara (Kerala State) 
Ex-officio Members 

1 Shri J.S. Manku, Officer-in-chaige, Div, of Agril. Engineering, I.A.IIJ., 

New Delhi 

2 Shri D. N, Khadakar, Agril. Engineer, Dte. of Extension and Training, 

Min. of Api., Govt, of India, New Delhi 

3 Shri Mahavir Prasad, Irrigation Adviser, Ministry of Agriculture, Govt. 

of India 5 Ne w D elhi 

4 Shri I.S. Ghulaii, Dy. Development Officer, Office of the Development 

Comniisnoner, Small Scale Industries, 114, Sundeniagar, New Delhi 

5 Dr. B. P. Pa], Director, I.A.R.I., New Delhi 

6 Shri E. G. K. Rao, Head of the Div. of Agril. Engineering, I.A.B.I., 

Now Delhi 
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ENTOMOLOGY AND ANIMAL PESTS ON CROPS COMMITTEE 

1 Dr . P. J. Deoras, Assibtant Director, Incliarge, Department of Entomo- 

logy, Haffkiiie Institute, Boni‘bay-12 

2 Dr . H. S. Prixthi, Punjab University College, Hosliiarpur 

3 Sliri V. Tbirmal Rao, Adviser iji Plant Protection, C/o Tlie Mysore 

Insectionates Co., 31 -A, North Beach Road, Madras 

4. Dr. G. A. Patel, Entomologist to Government of Boii'bay, Agriculture 
College, Poona-5 

5 Dr. E. L. Gupta, Entomologist to Govenimont of Madhya Pradesh, 

College of Agriculture, Nagpur 

6 Dr. Mohammad Oadiruddin Khan, Entomologist to Government of 

Hyderabad, Main Farm, Himayatsagar, Hyderabad-Dn. 

7 Dr. A.C. Sen, Regional Director, Agricultural Research Institute, Patna 

8 Dr. S.N. Baiierjee, Entomologist to Government of West Bengal, 230, 

Netaji Subhash Road, Tollyganj, Calcutta 

9 Dr. Sardar Singh, Entomologist toGovejnment of Punjab, Ludhiana 

10 Dr, A.S. Srivastava, Entomologist to Government of Utlar Pradesh, 
Kanpur 

11 Shri K. P. Anatanarayanan, No. 58, Venkataswamy Road, R. 8. 
Pur am P.O., Coimbatore 

12 Dr. M. Puttaradiah, Entomologist to Government of Mysore 

13 Dr. R.N. Mathur, Chief Research OjB&cer, Forest Research Institute, 
New Delhi 

Ex-officio Members 

1 Dr. K. B. Lai, Plant Protection Adviser to the Government of India, 

Directorate of Plant Protection, Quarantine and Storage, Ministry of 
Pood and Agriculture, Government of India, New Delhi 

2 Shri K.R. Sentakay, Director of Storage, Directorate General of Food, 

Ministry of Food and Agriculture, Government of India, New Delhi 

3 Dr. E. S. Narayanan, Head of the Division of Entomology, I.A.R.I., 

New Delhi 

4 Dr. M.L. Rooiiwal, Director, Zoological Survey of India, 34, Chittaranjan 

Avenue, Calcutta-1 

5 Dr. B.P. Pal, Director, I.A.R.I., Nevr Delhi, 

SOIL SCIENCE COMMITTEE 

Members by Name 

1 Dr. P.K. Dey, Principal and Professor of Chemistry, College of Agri- 

culture, Rani Kuiir, Calcutta 40 

2 Dr. H. N. Mukherjee, Principal, Agricultural College, Govt, of Bihar, 

Ranchi 

3 Dr. V. Subrahmanyan, Director, Central Food Technological Research 

Institute, P.O. V. V. Mohala, Mysore 

4 Dr. H. L. Uppal, Director, Irrigation and Power Research Station, 

Punjab, Amritsar 
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0 Dr. J. V, Baai, Afe,>tt. PtojVssur of Fei i outatioii, Technology LalDora- 

tory, Indian In&titiue of Science, Bangaloie-D 
G Di. A. D. Di-sai, Deputy Direct 01 of Agiicultuie, Government of Mysore, 
Bangalore 

7 Dr. E E. Agaiwal, Agikultural ClieniBt to Goveinnmnt of Uttar Pra- 

(k\sli,Kajipar 

8 Dr, N. N<u lyan, Agrioullural CJie isi, Governiniuit of Bombay State, 

Poona 

9 Sliii S. S. Siiiii , Agricultural ClunnisL, Goverintmiit of Myoore, Bangalore 

10 Dr. A. N. Pti.ri, Dir^’Cior, FreH ib'^earcli Station, 10, Sussex Roadj 
Bombay-27 

11 Dr. C. C. Sliiali, 15, Qmnan Garden, Poona-1 

12 Dr S. K. Blmttaciiaraya, Professor oi Circ^nislry, Indian Iristt. of 
Teciiiiology, Kliaiagpia (West Bengal) 

13 Dr. S. D. iSTi] 338, Model Town, Ludhiana 

]i Dr. A. Minakulaiidai, Goet. Agiil. Chejs ist, Agiil. College and 
Et search liiblitule. Lawley Eoacl, P.O. Coin batore 

15 Dr. S.V. Goviiidaraian, Soil Correlator, All India Soil Survey Scheme, 
V Block, Ivumara Part West Extension, Bangalore-3 

16 Shii D. V. Krishna Rao, Agricultural Clnmisi, Agricultural College, 
Bapatla, Andhra 

17 Di. J. A. Daji, 381, BhawaiiiPath, Modeii Colony , Poona 

18 Di. JasWiiiit Singh Kamvar, xigri. Chemist, Ludhiana, Punjab 
Ex-officio Me^iheis 

1 Dr. S. P. Raychaiidhuri, Head of the Division of Soil Science and Agri- 

culiural Chenustry, T.xi.Pu.I., Kew Delhi 

2 Dr, J.K. Basil, Director of Soil Conservation Control Soil Conservation 

Board, Ministry of xigri., New Delhi 

3 Soil Conoorvaiion Officer, Dehra Dun 

4 Dr. R C. llooii, Director, Cciitial Water and Power Commission, Bikaner 

House, New Delhi 

5 Sill i R.P. Talati, Compost and Sewage Devt. Office, Ministry ofAgii- 

eultuie, New Delhi 

6 Dr. B. P. Pal, Director, Indian Agricultural Research lustt., New Delhi 

AGRONOMY COMMITTEE 

Members by Name 

1 Dr. R. K. Tcindoii, Piincipal, Govennuont Agri( ultural College, Kanpur 

2 Dr. T. J. Miichandani, Director, Agronomic Survey and Experimenta- 

tion, I.C.A.R., New Delhi 

3 Shri K. L. Khana, Director, Sugarcane Research, Pusa, Bihar 

4 Dr. L A. Tlamdas, Head of the Division of Heat and Power, National 

Pli} nal Labor al or V, Hillside Eoacl, New'- Delhi 

b Dr. V. G. Vaidya, Joint Diicolor of Agriculture, Central Building, 
P ooiia-1 



157 


APPENDIX 

6 Shri II. R. Saini, House No. E. S. 55, Near Supdt. Police Office, Civil 

Lines, J ullunder City 

7 Dr. N. K. Aiiant Rao, Deputy Director and Incliarge Agricultural 

Centre, Balwant Vidyapectli Rmal Institute, P. 0. BicLpuri, Agra 

8 Shri P.A. Vciiketeswaran, Director of Agriculture Madras (Govt.), 

13/85, Pannuraiijani Road, R. S. Piiraji', CoLubalore 

9 Dr. B. A. Chaugule, Professor of Agronoxny, College of Agiieulture, 

Poona 

10 Shri P. L. Patel, Manekpore, P.O., Manekpore, via. Madhi, T. V. Rly., 
Talnka Bardoli, Distt, Surat, Bojidxay State 

11 Dr. L. C. Sikka, Dairy Developinont Adviser, Ministry of Agriculture, 
New Delhi 

12 Dr. MuHitar Singh, Agronomist, I.A.R.I., New Delhi 

13 Shii A. T. Sanyal, Professor of Agroncany, Govt. Agil. College, Rani 
Kutir, Tollygunj, Calcutta 

14 Dr. J. A. Daji, 284, Bhawani Peth, Madon Colony, Pooiia-2 
Ex-ojfido Members 

1 Dr. B. P. Pal, Director of Indian Agricultural Research Institute, New 

Delhi 

2 Dr. P. C. Raheja, Head of the Division of Agronomy, I. A.R J., N('w Delhi 

3 Dr. R. D. Asana, Division of Botany, Indian Agricultural Research 

Institute, New Delhi 

4 Head of the Division of Animal Nxxtrition, I.V.R.I., Izatnagar 

ANIMAL NUTRITION COMMITTEE 
Subject— M\ aspects of Aniinal Nutrition 

Members by Name 

1 Dr. N. D. Kehar, Head of the Division of Animal Nutrition, Indian 

Veterinary Research Institute, Izatnagar 

2 Dr. K. C. Sen, 11-A Southern Avenue, Calcutta-26 

3 Shri V. Mahadevan, Professor of Animal Nutrition, Madras Veterinary 

College, Madras-? 

4 Dr. Lai Chand Dharmani, Retired Agricultural Cheiuist, Anandpur 

Sahib, Via Sirhind, Rupar (N. Railway) 

5 Dr. S. K. Talpatra, Professor of Animal Nutrition, U.P. College of 

Veterinary Science and Aninxal Husbandry, Mathura 

6 Agrostologist, Indian Agricultural Research Institute, New Delhi 

7 Shri H. R. Saini, House No. E. H. 55, near Supdt. Police’s Office, Civil 

Lines, Jullunder City 

8 Shri B. K. Das, M. Sc., Physiological Chemist, As^ani, Gauhati 

9 Dr. R. L. Kaura, Prem Bhavan, Clement Town, Dehra Dun 
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Members by Designation 

10 Oontral Silvioultuxist, Forest Research Institute, Debra Dun 

11 Dr. Balkrishna Mohanlal Patel, R. 0., Officer-in-charge, Anand 
Regional Animal Nutrition Ri>search Centre, Institute of Agriculture, 
Anand 

12 Dr. Radliavallav Chanda, Officer-in-charge, Eastern Regional Animal 
Nutrition Centre, Haringhata Farm, Haringhata, P. 0. Mohanpur, 
District Nadia (West Bengal) 

13 Dr. M. L. Mithur, Offieer-in-charge, Southern Regional Animal Nutri- 
tion Centre, National Dairy Research Institute, Bangalore 

11 The Am nal Nutrition Officer, Animal Husbandry Department, Govt, 
of Orissa, Cuttack 

15 Dr. P.C.Raffi'ja, Head of the Division of Agronomy, Indian Agricul- 
tural Research Institute, New Delhi 

ANIMAL BREEDING COMMITTEE 

Subject — All aspects of Animal Breedmg 

Members by Name 

1 Shri K. J. Dcvadanani, Deputy Director (iSiuimal Husbandry) Andlira 

Pradesh, Hydera bad 

2 Shri S. K. Sou, Director of Animal Husbandry, Bihar, Patna 

3 Shri B. G. Oka, C/o Cattle Development Officer, Bombay State, Poona 
i Shri M. Dharmarajan, Professor of Animal Genetics, Madras Veterinary 

College, Madras 

5 Shri G. B. Singh, Director of Animal Husbandry & Veterinary Services, 

Orissa, Cuttack 

6 Shri B N. Handa, Director of Veterinary & Animal Husbandry, Rajas- 

than, Jaipur 

7 Shri H. B. Shahi, Animal Husbandry Commissioner and Ex-Officio 

Additional Secretary to Government, Animal Husbandry Depart- 
ment, U. P., Lucknow 

8 Shri R. B. Singh, Professor of Animal Genetics, U.P. College of Veteri- 

nary Science and Animal Husbandry, Mathura 

9 Dr. P. Bhattacharya, Head of the Division of Animal Genetics, Indian 

Veterinary Research Institute, Izatnagar 

10 Shri S. G. Iyer, Head of the Division of Poultry Research, Indian Veteri- 

nary Research Institute, Izatnagar 

11 Dr. M. D. Patel, Director, Institute of Agriculture, Anand 

12 Dr. 0. B. Tandon, Head of the Animal Husbandry Department, Allaha- 

bad Agricultural Institute, P.O. Agricultural Institute, District Allaha- 
bad 

13 Dr. R. L. Kaura, Prem Bhawan, Clement Tow]i, Dehra Dun 
11 Shri Bishan Mansingh, Civil Lines, Patehpur (U.P.) 

15 Dr» Zal R. Kothavalla, 8, Ali Asker Road, Bangalore 
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10 Dr. S. M. Sikka, Head of tlie Division of Hotanyj Indian Agricultural 
Research Institute, New Delhi 

17 Dr. T. R. Mehta, Principal, Agricultural College, & Jt. Director of 

Agriculture, Maflhya Pradesh, Gawalior 

Memhen by Deniffnahon 

18 The Director, Rcnuaints Veteruiary & Farms (or his represonrative) 

Quarter Master (kiierars Braiich, Army Headquarters, New Delhi 

19 The Superiutendej.t, Governmeiit Livestock Farm, Hissar 

29 The Superintendent (FARM), National Dairy Research Institute, 
Karnal 

Eor^qffiao Members 

1 The Chairman, Cross-Breeding Commit tee 

2 The Chairman, Poultry f’ommiitoe 

3 Th(‘ Chairman, G(jat, Sher-p & Wool Committee 

4 Officers of the Council 

CROSS BREEDING COMMITTEE 

Svhjed — All aspects pcrtaitiiug to cross-breeding of cattle 

Members by Designatmi 

1 The Animal Husbandry Commissioner with the Government of India 

New Delh.i Chairman 

2 The Statistical Adviser (in his absence the Statistician, Animal Hus- 

1)andry), Irulian Council of Agrieultural Researcli, Ne^w Delhi 

3 The Director Remounts, Veterinary & Farms (or his representative), 

Quarter Master General’s Branch, Army Headquarters, New Delhi 

4 The Head of the Division of Animal Genetics, Indian Veterinary 

Research Institute, Izatnagar 

5 The Deputy Livestock Adviser 1o the Government of India, Indian 

Council of Agricultural Research, New Delhi— (Secretary) 

Members by Name 

6 Dr. L. C. Sikka, Dairy Development Adviser, Ministry of Food and 

Agriculture, Department of Agriculture, New Delhi 

7 Lt. Col. T. Murari, No. 1/2 Landaus’ Road, Kilapauk, Madras- 10 

ANIMAL DISEASE AND PESTS COMMITTEE 
Subject — Pathologv, Pirasitology, Toxicology, Pharmaceutics, Physiology, 

Medicinal Surgery etc. 

Members by Name 

1 Shri V. B. Rajgopalan, Director, Livestock Research Station, P.O. 

Bihar Vetennary College, Patna 

2 Shri S. R. Chadha, Director of Veterinary Services, Bombay State, 

Poona 

3 Shri M. Y. Mangrulkar, Principal, Madhya Pradesh, Veterinary College, 

Jubbulpore 

M/P3lOAE—i3 
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4 Slui G. S. Tiiapar, Mahatma Gaiicllxi Marg, Lucknow 

5 Sliii ll. L. Kauslial, Piincipal, Madhya Bharat Veteriiiaiy Colkge, 

Mliow 

f) J)r. TI D. Srivadava, Head of llie Division of Parasitology, Indian 
Vetcufuiry EeseaKli Institute, Izatuagar 

7 SliriM Pv. Dhanda, Head of the Division of Bacteiiology and Pathology, 

Tndixu Veterinary Research Institute, Mukteswar 

8 Shi i K. S. Shetty. Director of Animal Husbandry & Veterinary Ser- 

vices, Mysore State, Bangalore 

9 Dr. H. H. Ray, Professor of Protozoology, School of Tropical Medicine, 

Chit ra 1 1 j an Avei me, Calcutta 

10 !)r. C. Krishna Rao, Deputy Director of Animal Husbandry, Andhra 

Prad{‘Gi, Hyderabad 

11 Dr. S. Diitia, 12/2 Old Belly Ballygunge, Second Lane, Calcutta 

12 Sliri B. N. Soni, Research Officer, Hides and Skins, Indian Veterinary 

Research Institute, Izatuagar 

13 Shri 0. L. Sliarma, Research Officer, (Pathology) I.V.R.I., Mukieswar 

(U.P.) 

14 Director, Indian Veterinary Research Institute, Izatuagar 

15 The Research Officer, (Entomology), Indian Veterinary Research 

Institute, Izatuagar 

16 Tlie Director, Remounts, Veterinary and Farms, Army Head Quarters, 

New Delhi 

17 The Director, Central Leather Research Institute, Madras 

AD HOC COMMITTEE ON PARASITOLOGY OF CATTLE 

1 Dr. II D. Srivastava, D.Sc., Head of the Division of Parasitology, 

Ifulian Veterinary Research Institute, Izatuagar, U.P. 

2 Shri Anantaraman , M.A., M.Sc., FX.S., Helminthiasis Research Officer, 

Madras Veterinary College, Madras 

3 Dr. N. S. Krisluia Rao, B.A., L.V.P., Ph.D., Parasitologist, Mysore 

Serous Institute, Hehbel (Mysore) 

4 Sliri P. K. Sinha, G.B.V.C., M.Sc., Assistant Professor of Parasitology, 

AYest Bengal Veterinary College, Calcutta 

5 Dr. H. R, Mehra, Ph.D., Retired Professor of Zoology, University of 

Allahabad. 33, Chatham Lines, Allahabad 

G Shri Karam Chand, L.V.P,, Professor of Parasitology, Camp Veterinary 
Callege, Ilissar 

7 Dr. A. K. Verma, G.B.C.C. Ph., Research Officer, Livestock Research 

Section, Bihar, P.O. Bihar Veterinary College, Patna 

8 Slui M. R. Mahajan, M.R.C.V.S., Livestock Development Adviser, 

Ml! list ly of Food & Agriculture, New Delhi 

9 Dr. B. P. Pande, Professor of Parasitology, U.P. College of Veterinary 

Science & Animal Husbandry, Mathura 
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POULTRY COMMITTEE 

Name 

1 Shri S. G. Iyer, Head of tlie Divisioii, Poultry Eescareli, Indian Veteii- 

nary Eesearcli Institute, Izaitiagar (U.P.) 

2 Shri R. SL Patil, Poultry D<‘Vel<)pmout OOieer, Bombay, Poona 

3 Sliri P. C. Thomas, Poiilirv Development Officer, Governmont Piailtry 

Farm, Manunuthi, Tiicluir, Kerala State 

4 Slid S. A. Prasad, President, Andhra Poidt ry Association, P.O. Kandi- 

gaiiia, Distt. Krishna, Andhra Pradesh 

5 Major G. 0. Juneja, Director of Veteritiarv^ & Animal Husbandry 

Services, Ma<lhya Pradesh, Rewa 

6 Shri B. M. Prasad, Deput y Director of Animal Husbandry, North Bihar 

Rai iges, Muzaffa r] )U r 

7 Priiicipal, American Arcot Mission, Agriculture Institute, KatjKuli 
By DesignaHon, 

8 Representative of Community Projeet Area (Sliri P, M. N. Naidu) 

9 Poultry Development Officer, Madras 

10 Poultry Development Officer, Orissa, Cuttack 
Ex-qffieio 

11 Dr. S. Bose, Research Officer, Poultry Division, Indian Veterinary 

Research Institute, Izatnagar (U.P.) 

DAIRY SCIENCE COMMITTEE 

Members by Name 

1 Dr. Z. R. Kothavalla, No. 8, Ali Askar Road, Bangalore 

2 Shri G. S. Godbole, Dairy Development Officer, Bombay State, 

Poona 

3 Shri N. K. Bhargava, Dairy Development Officer, Cooperative De- 

partment, U. P., Lucknow 

4 Shri D. N. Khurody, Dairy Development Commissioner & Joint 

Secretary, Government of Bombay, Old Secretariat, Bombay-1 

5 Professor James N. Warner, Head of Dairy Dejiartment, Allahabad 

Agricultural Institute, P.O. Agricultural Institute, District Alla- 
habad 

6 Shri V.Kurion, Manager, Kaira District, Cooperative Milk Producers’ 

Union, Ltd., Anaud (Bombay) 

7 Col. T. Murari, 1/2 Landair’s Road, Kilpauk, Madras 

8 Shri N. Srirama Reddy, President, Mysore Dairymens’ Association, 

The Model Dairy Farm, ^'Raugo Gowd” Buildings, Madhavanagar, 
High Grounds, Bangalorc-1 

9 Dr. K. C. Sen, 11-A, Southern Avenue, Kaligliat P.O. Calcutta-2r) 
Members by Designation 

10 The Director of Remounts, Veterinary & Farms, Quarter Mastre 

General’s Branch, Army -Headquarters, New Delhi 

M/P3I0AR— 12(a) 
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11 The Dairy Development Adviser to the Government of India, Ministry 

of Agriculture (Deptt. of Agri.), New Delhi 

12 The Dairy Husbandry Officer, National Dairy Research Instt., Karnal 

(Punjab) 

13 The Director of Dairy Research, National Dairy Research Institute 

Karnal (Punjab) 

14 The Dairy Chemist, National Dairy Research Institute, Karnal 

(Punjab) 

15 The Dairy Bacteriologist, National Dairy Research Institute, 

Karnal (Punjab) 

16 The Dairy Technologist, National Dairy Research Institute, 

Kama! (Punjab) 

17 The Milk Commissioner, West Bengal, Writers Buildings, Calcutta 
Ex-officio Members 

Officers of the Council 

GOAT, SHEEP AND WOOL COMMITTEE 

By Name 

1 Shri S. S. Khot, Liaison Officer (Sheep and Wool), I.C.A.R,, 

New Delhi 

2 Dr. C. Nanjundayya, Director, Technological Laboratory, Indian 

Central Cot+on Committee, Adenwala Road, Mutunga, Bombay- 
19 

3 Shri B. K. Vaidya, Assistant Director, Textile Research Institute, 

Ahraedabad Textile Industry’s Research Association, Naverang- 
pura, Ahmedabad 

4 Shri B. K. Sinha (Representative of the Wool Merchant’s Associa- 

tion), OA/58, Westein Extension Area, Karol Bagh, New Delhi 

5 Shri S. V. Sathe, Representative, Khadi and Village Industries 

Commission, Mistry Bhavan, Dinshaw Watchha Road, Bombay-1 

6 Shri N. L. Narayana, Deputy Director, Sheep & Wool, Government 

of Rajasthan, Bikaner 

7 Shri Manoobhai Doongursee, C/o Doongursee and Sons, Maneckji 

Wadia Building, 107, Mahatma Gandhi Road, Fort, Bombay-1 

8 Shri H. K. Lull, Deputy Director, Animal Husbandry Department, 

Lucknow, Uttar Pradesh 

9 Sardar Gurhax Singh Mahal, Research Officer, Sheep Research Sta- 

tion, Government Livestock Farm, Hissar 

10 Shri E. B. “Whitley, Director, International Wool Secretariat, Hamil- 

ton House, Post Box 451, Connaught Place, New Delhi 

11 Shri V. N. Kak, Vice-President, Progressive Farmers’ Association, 

Rajasthan, Jaipur 

12 Two Representatives of the All India Wool Traders’ Federation, Post 

Box No. 1051 Bombay-1. (New representatives are nominated by 
the Federation of each of the meetings of the Committee) 
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By Besignatmt 

13 Shri S. A. Teckcliaiidaiii (Reprebentative of Ministry of Gumiiierce 

and Industry), Deputy Secretary to the Government of India, 
Ministry of Commerce and Industry, New Delhi 

14 Shri H. S. Bawa, Senior Marketing Officer, The Agricultural Marketing 

Adviser to the Government of India, New Delhi 

15 The Director, Indian Standards lTistiiiitif)n, Civil Lines, Delhi-8 

iG Dr. P.M.N. Naidu, Adviser Animal Huhbmidry, Representative 
of Community Development, Government of India, New Delhi 

AGRICULTURAL ECONOMICS COMMITTEE 

Members by Name 

1 Dr. P. S. Lokanathan, Director General, National Council of x4pplied 

Economic Research, 48/48, Ghauakyapuri, New Delhi 

2 Shri Manilal B. Nanavati, President, Indian Society of Agricultural 

Economics, 4G48 Esplatiade Mansion, Mahatma Gandhi Road, 
Bom1)ay-l 

3 Dr. G. D. Aggarwal, Production Economist, Directorate of Economics 

& Statistics, New Delhi 

4 Prof. J. J. Anjaria, Economic Adviser, Deptt. of Economic Affairs, 

Ministry of Finance, Govt, of India, New Delhi 

5 Prof. C. N. Vakil, Director, UNESCO Research Centre, P. 0. Box 

No. 242, Calcutta 

6 Prof. D. G. Karve, Summer Queen, Arthur Bunder Road, Colaba, 

Bombay-6 

7 Dr. D. R. Gadgil, Gokhale Institute of Politics and Economics, 

Poona 

8 Dr, U.P. Niyogi, University Prof, of Economics and Head of the Deptt. 

of Economics, University College of Arts and Commerce, Ashutosh 
Building, Calcutta 

9 Dr. B. N. Ganguli, Director, Delhi School of Economics, University 

of Delhi, Delhi- 8 

10 Prof. M. L. Dautwala, Prof, of Agricultural Economics, University 

of Bombay, Bombay 

11 Dr. Jaswant Singh, Principal and Irwin Prof, of Agriculture, College 

of Agriculture, Banaras Hindu University, Baiiaras, U.P. 

12 Shri S. K, Bedkar, Deputy Director of Agriculture (Headquarters 

Bombay State) Poona 

13 Dr. Arjan Singh, Director of Agriculture, Punjab, Chandigarh 

14 Shri Sachin Chaudhuri, Editor, ‘Economic’ Weekly, 15, Tamarind 

Lane, Bombay-1 

15 Dr. S. R. Chadha, Director of Veterijiaiy Services, Bombay State, 

Poona 

16 Sliii M. P. Gandhi of M.P. Gandhi & Co., Jan Miinsious, Sir Plieroze- 

shah Mehta Road, Fort, Bombay 
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Ex-cifficio Memhers 

1 The Economics & Statistical Adviser, Directorate of Economics 

and Statistics, Ministry of Agricluture, New Delhi 

2 Tlie Agricultural Marketing Adviser to the Government of India, 

Directorate of Marketing & Inspection, Ministry of Agriculture, 
New Delhi 

3 The Agricultural Commissioner with the Government of India, 

I.C.A.E., New Delhi 

4 The Statistical Adviser, I.C.A.E. , New Delhi 

5 Director, I.A.E.I., New Delhi 

G TliC Secretary, Eesearch Programme Committee, Planning Commis- 
sion, Government of India, New Delhi 
7 Dy. Economic and Statistical Adviser and Director (Plaiming) Ministry 
of Pood and Agriculture (Shri J. S. Sarma). 

STATISTICAL COMMITTEE 

Metnhcn hy "Name 

1 Dr. K. Ivishen, Chief Statistician to the Government of U. P., 

Department of Agriculture, Ghhota Chutter Manzil, Luclmow 

2 Dr. G.R. Rao, Prof. & Head of the Divisioii of Eesearch & Training, 

Indian Statistical Institute, 203, Barrackpore ^Trunk Road, 
Calcutta-35 

3 Shri A. A. Ran, State Statistician for Mysore Vidhau Soudha, 

Bangalore 

i Dr. N, S. R. Sastry, Dkector of Statistics, Reserve Bank of India, 
Bombay 

5 Dr. K. E. Nair, Statistician, Forest Research Institute & College, 

P.O. New Forest, Dehradun 

6 Dr. U. S. Nair, Prof, of Statistics, Statistical Laboratory, Univer- 

sity of Travaiicore-Cochin, Trivandrum 

7 Dr. P. K, Bose, Head of the Department of Statistics, Calcutta 

University, Calcutta 

8 Shri M. V. Divetia C/o Council of Applied Economic Eesearch, Bom- 

bay Mutual Building, Parliament Street, New Delhi 

9 Shri Eanga Rao, Statislicia]i, Department of Agriculture, Bombay 

State, Poona 
Ex-qfficio Alembers 

1 Statistical Adviser, Ijidian Council of Agricultural Research, New 

Delhi 

2 The Economic & Statistical Adviser, Directorate of Economics & 

Statistics, Ministry of Food and x4griculture, Now Delhi 

3 The Agricultural Marketing Adviser to the Government of India, 

New Delhi 

4 Tlie Joint Director, Central Statistical Organisation, Now Delhi 

5 Dr. P. C. Raheja, Head of the Division of Agronomy, Indian Agricul- 

tural Eesearch Institute, New Delhi 
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REGIONAL COMMITTEES ON ANIMAL HUSBANDRY SIDE 

TEMPERATE REGIONAL COMMITTEE 

1 T]i^3 Xm tial Hus-biadry Co n aknonor with the Govoupueiit of India 

— (Chairjnan) 

2 Th3 Director, ladian Veterinary Research Institaite, lasatjiagar 

3 The Dirc.ctor, xini'ual Husbandry & V^^terioaiy Depart] n.eiit, xlssain, 

Gauhati 

4 The Director of Aiii<aal HusbaiKlry & Warden of Fisheries, Punjab, 

Sbula 

5 The Director of iui-nal Husbandry, Uttar Pardesli, Lucknow 

6 The Director of Aniinal Husbandry, & Hashtmr, Srinagar 

7 The Chief Cons(Uvator of Forests, Himachal Prodesli, Sbida 

8 The D ‘piity Director of Ani n.al Husbandry, Hup.aohal Pradesh, Simla 

9 The Director of Agriculture, West Bengal, Calcutta 

10 The Director Veterinary & Animal Husbandry Services, W(‘bi 

Beirgal, Calc^^^a 

11 A R‘'preseiitative of the Farjiiers’ Forum of India 

12 The Chairman, xlnioial Brecdbig Oonunitfcee*^ 

13 The Chairman, Crossbreeding Cojineittee tShri L. Sahai, A.ILC. 

14 The Chairman, Ajiimal Diseases & Pests f 

Committee J 

15 The Chairman, Animal Nutrition Committee — Dr. N.D. Kehar, Direc- 

tor, I.V.R.I., Izatnagar 

16 The Chairman, Poultry Co^nmittee — Shri S.G. Iyer, Ileacl of the Divi- 

sion of Poultry Research, I.V.RJ., Izatnagar 

17 The Chairman, Dairy Science Committee — ^Dr. L. C. Sikka, Dairy Deve- 

lopment Adviser, Ministry of Food & iigriculture, New Dellii 

18 The Chairjnan, x4griculture Committee — Dr. E.S. Narayanan, Head of 

the Division of Entomology, I.A.R.I., Nnc Delhi 

19 The Chairman, Goat, Sheep & Wool Conunittee — Shri S.S. Khot, Liaison 

Officer (Sheep & Wool) I.C.A.R., New Dellii 

NORTHERN REGIONAL COMMITTEE 

1 The Animal nusl)andry Cojimnssioner witli the Government of India 

— (Chairman) 

2 The Director, Indian Veterinary Researeli Institute, Izahmgur 

3 The Director of xAnintal Husbandry, Bombay, Poona 

4 The Director of Animal Husbandry & Warden of Fisheries, Punjab, 

Simla 

5 The Director of Annaal Husbandry, Uttar Pradesli, Lucknow 

6 The Director of Veterinary & Animal llushamby S<*rvices, Madhya 

Pradesh, Rewa 

7 The Director of Veterinary & Aiiimal Iliisbaiidty, Rajubthaii, Jaipur 
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8 The Director, Institute of Agriculture, Anand (Western Railway) 

9 The Director of Dairy Research, National Dairy Research Institute, 

Karnal 

10 The Assistant Director, Aninial Husbandry Departn^ent, Ne^w Delhi 

11 The PrCfSident, Tanners’ Federation of India, Kanpur 

12 A Representative of the Fanners’ Forun^' of India 

13 The Chairman, Anim.al Breeding Committee 

]'r Crossbreeding Comnuttee L. Sakai, A.H.C. 

15 The Chairman, Animal Diseases & Tests | 

Committee J 

IG The Chairman, Animal Nutrition Committe — ^Dr. N.D.Kchar, Direc- 
tor, I.V.R.I,, Izatnagar 

17 The Chairman, Poultry Committee — Shri S.G. Iyer, Head of the Divi- 

sion of Poultry Research, I. V.R.I., Izatnagar 

18 The Chairman, Dairy Science Committee — ^Dr. L.C. Sikka, Dairy Deve- 

lopment iidviser, Ministry of Food & Agriculture, New Delhi 

19 The Chairman, Apiculture Committee — ^Dr. E.S. Narayanan, Head of 

the Division of Entom.ology, I.A.R.I., New Delhi 

20 The Chairman, Goat, Sheep & Wool Commuttec — Shri S. S. Khot, 

Liaison Officer (Sheep & Wool) I.C.A.R., New Delhi. 

EASTERN REGIONAL COMMITTEE (INCLUDING COASTAL REGION) 

1 The Aiiim.al Husbandry Commissioner with the Govt, of India — 

Chairman 

2 The Director of Anhnal Husbandry & Fisheries, Andhra Pradesh, 

Hyderabad 

3 The Director of Animal Husbandry & Veterinary Department, Assam, 

Gauhati 

4 The Director of Animal Husbandry, Bihar, Patna 

5 The Director of Animal Husbandry, Bombay, Poona 

G The Director of Veterinary & Animal Husbandry Services, Madhya 
Pradesh, Rewa 

7 The Director of Animal Husbandry, Madras, 15 Marshall’s Road, 

Madras-8 

8 The Director of Animal Husbandry & Veterinary Services, Orissa, 

Cuttack 

9 The Director of Animal Husbandry, Uttar Pradesh, Lucknow 

10 The Director of Vetei inary Services & Anin^al Husbandry, West 

Bengal, Calcutta 

11 The Director of Agriculture, West Bengal, Calcutta 

12 The Director of Animal Husbandry, Kerala, Trivandrum 

13 The Director of Anijnal Husbandry & Veterinary Services, Mysore, 

Bangalore 

14 The Director of Agriculture (Animal Husbandry & Veterinary), Mani- 

Bur. Imnhai 
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15 The Animal Husbandry Officer, Tripura, Agartala 

16 The Principal, Allahabad Agricultural Institute, P. 0. Agricultural 

Institute, Distt. Allahabad 

17 Eepresentative of the Calcutta Hides & Skins Shipp<>rs^ Astrociatkn, 

Eoyal Exchange, Calcutta 

18 Eepresentative of the Fanners" Forum of India 

19 The Chairman, Animal Breeding Conm ittee 

20 The Chairman, Crossbreeding Cononittee VSIiri L. Sahai, 

21 The Chairman, Anim.al Diseases & Pests Coanmittee J A.H.C. 

22 The Chairman, Animal Nutrition Comm ittee — Dr. N.D. Kehar, Diiector 

I . V .E .1 . , Izatnagar 

23 The Chairman, Poultry Cojnnuttee — Sliri B. G. Iyer, Head of the Divi- 

sion of Poultry Ecsearch, IVEI, D.atnagar 
21 The Chair, Dairy Science Committee — Dr. L. C. Sikka, Dairy Deve- 
lopment Adviser, Ministry of Food & Agriculture, New Delhi 

25 The Chairman, Apiculture Conur,ittee«~~-Dr. E. S. Narayanan, Head of 

the Division of Entomology, I.A.E.T., New Delhi 

26 The Chairman, Goat, Sheep & Wool Committee — Shri S.S. Khot, Liai- 

son Officer (Sheep &Wool) I.O.A.E.. New Delhi 

SOUTHERN REGIONAL COMMITTEE 

1 The Animal Husbandry Conunissioner with the Govenm^ent of India 

— Chairman 

2 The Director, Indian Institute of Science, Bangalore 

3 The Director of Animal Husbandry & Fisheries, Andhra Pradesh, 

Hyderabad 

4 The Director of Animal Husbandry, Bombay, P<>ona 

5 The Director of Animal Husbandry, Madras, 15 Marshall’s Eoad 

Madras 8 

6 The Director of Anin\al Husbandry & Veterinary Services, Mysore. 

Bangalore 

7 Eepresentative of the All-India Khadi & Village Industries Commiss- 

ion, Bombay 

8 Eepresentative of the Farmers’ Forum of India 

9 The Chairman, Animal Breeding Conuuittee *] 

10 The Chairman, Crossbreeding Conuritiee ^Shxi L. Sahai, 

11 The Chairman, Animal Diseases & Pests Committee J A.H.C. 

12 The Chairman, Animal Nutrition Com.n\iitee— Dr. N.D. Kehar, Director 

I.V.E.I., Izatnagar 

13 The Chairman, Poultry Committee — Shri S. G. Iyer, Head of the 

Division of Poultry Eesearch, I.V.K.I., Izatnagar 

14 The Chairman, Apiculture Committee — Dr. E.S. Narayanan, Head of 

the Division of Entomology, I.A.E.I., New Delhi 

15 The Chairman, Goat, Sheep & Wool Comm.ittec— Shri S. S. Khot, 

Liaison Officer (Sheep & Wool), I.C.A.E., New Delhi 
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COMMODITY COMMITTEES 
RICE COMMITTEE 

Olnurma}i~-X*^vii:>a\tnr<!il GomniivSsi(>jif^r with the Govornincut of India, Indian 
CoLUieil of Agricultural Eesearch, Delhi. 

Member‘s 

1 S ‘fir itiry, Indian Council of A'^ricultural Research, ISTew Delhi 
Director, Ifidir?! Agricultural Research Institute, ISTew Delhi 

3 Director, Central Rice. Research Institute, Cuttack 

4 Diro *tor, Cejitral Food Technological Research Institute, Mysore 

5 A'lri^iidtural Extension Go a nissioucr with the Goveriniuiit of India, 

New Delhi 

G AgricjlturLil Mirketing Adviser to the Government of India, New Delhi 

7 Eu") V) nio i and Statistical Adviser, Ministry of Food and Agriculture, 

D'prrt ivnit of Agriculture, New Delhi 

8 Dr. P. K. Ky nai, Techjucal Adviser, Departu'cnt of Food, Ministry 

of Food an<l Agriculture, Now Delhi 

9 A<gri(iultura1 Adviser, Ministry of Conimunity Develop) « 'enl , Goverini .ent 

of India, New Delhi 

10 Shn Rdu Ivw, Deputy Develop n ent Officer, Development Wing, 

Minimi ry of Com nerce and Industry, New Delhi 

11 Dr. T. S. Gill, ^^sstt. Chief (A<griculture Division), Planning Corinussion, 

New Delhi 

12 Shri K.D. Sharina, Secretary, Earn »ers’ Forum (India), Jaw'-ahar Mall 

Mansion, Aj)U(‘ri Gate Ext<‘nsion, New Delhi 

13 Directors of xigriculture of all^Siates and Union Territories 
11 Sliri Ashutosh Bhattacliarya, 30, Kabir Road, Calcutta 

15 Messrs. Maman Chaud Radha Kishan, Bankers, Coii.nnssion Agents 

and Mill Owners, Sliivaji Bazar, Saharanjjiir, Uttar Pradesh 

16 S. Satwant Singh, Nasirpur farjig Bahadur Garh Fort, Patiala 

17 Shri Mathura Prasad Siugh, M.L.C., Nawadah Sub-Division, District 

Gaya, Bihar 

18 Shri K.V. Ramakrishna Ro<ldy, Tanakalln Post, Kadiri Taluk, Ananta- 

pur District, Andhra Pradesh 

19 Shri T. SaugaJina, Rayaghada, P.O. Rayaghada, District Koraput, 

Orissa 

20 Shri Rama Bahadur Smha, P. 0. Clihotapaiti, District Darblianga, 

Bihar 

21 Shri K. Raniiab, Swathi 552, XIX Cross Road, Bangalore (Member 

Secretary). 



169 


APPENDIX XV 
Fubiications Committee 

Members by Designation 

1 Tke Vice-President, Indian Council of Agricultural Eeseareli, Kew 

Delti 

2 The Agricultural Conimissioner witli tlie Govemnnuit of India, Ecw Delhi 

3 The Aniinal Husbandry Conunissioner with the Governnieui of India, 

New Delhi 

4 The Agricultural Extension Conin-issioiier with th(^ Government of 

India, Directorate of Extension & Training, New Delhi 

5 The Agricultural Marketing Adviser to the Govermrent of India, 

Directorate of Marketing & Inspection, Nagpur 

6 The Plant Protection Adviser to the Government of India, Directorate 

of P. P. 0- & S., Ministry of Food & Agriculture, New Delhi 

7 A Kcpresentative of the Community Projects Administration, Planning 

Commission, New Delhi 

8 The Director, Indian Agricultural Eesearc]] Imstitule, Kcv Delhi 

9 The Director, Indian Veterinary Eesearch Insiiluie, Izatnagar, Uttar 

Pradesh 

10 The Director, National Dairy Eesearch Institute, New Delhi 

11 The Director of Agriculture, U.P., Lucknow 

12 The Director of Animal Husbandry, MaclravS 

13 The Director, Punjab Education Department, Chandigarh 

14 The Director of Publicity, Ministry of Food & Agriculture, G overnment 

of India, New Delhi 

15 The Secretary, Indian Council of Agricultural Eesearch, New Delhi 

16 The Editor, Indian Council of Agricultural lleseaieh, New Delhi 

17 Editor (M) I.C.A.E. 

18 Editor (B) I.O.A.E. 

19 Deputy Director of Information, Extension and Training, Directorate 

of Extension and Training, Ministry of Food & Agriculture, New Delhi 

Members by Name 

1 Dr. S. Dutta, Old Baliganj, Second lane, Calcutta 

2 Shri M.P. Gandhi, M.P. Gandhi & Co, Jan Mansions, Sir Pherozshah 

Mehta Eoad Fort, Bombay. 
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Annual AacouNrs fob the 

YEAR lUd7-5S 


7 G A i?. {Research Side) 


RECEIPTS 

Head of Accounts 

Receipts 
during the 
year 

Total 

receipts 

1 

2 

3 

Openino Balance — 



(t) Cash Balance 

2,158-44 


(u) Bank Balance 

22,05,665 83 


(m) Piovidont Fund . 

1,03,493 19 


T—PvECEIl*rS UNDER THE AGRICULTURE PRODUCE CESS 

Act 

23,71,317-46 

23,71,317 46 

39,79,234-46 

II— Contributions and GRA^Ts— 



(«) From Constituent States-— 



(z) Orissa . . 

60,000-00 


(ii) Hydeiabad (ICOC) 

2,45,750 00 


Total . , 

3,05,750-00 

3,05,750-00 

(h) From Central Oovt.for — 


7,54,528-61 

(f) Publication of Monograph on Rice in India . . 

13,338 61 


(ti) Display Advisory Service 

30,000 00 


(ill) SchGini* for R(‘seaich- cum -Extension on Bee- 
Keeping Industry 

9,540-00 


(iv) Scheme for the production of campaign mate- 
rials and traiiimg of State personnel 

30,000-00 


{v) Improvement of Land Records and Agri. Sta- 
tisticfc during 1957-58 

11.000-00 


{vi) Rinderpest eradication scheme 

40,000-00 


(uii) Sample survey for the estimation of area 
and yield of pepper 

33,750-00 


(viii) Research on development of pepper and 
Cashownut 

53,000-00 


(w) Study of milk yield Breeds and m anagement 
practices of Boviiies in Eastern Region of India 

85,000-00 


{^) Co-ordinated Cattle Steiility 

25,900-00 


(xt) Production of Agricultural Instructional films . . 

75,000 00 
48,000-00 


(xit) Scheme for agronomic manurial trials 

3,00,000-00 


Total 

7.54,528-61 
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1 

2 

3 

II — Go’^tpjbution and Gra'^t'? — rnntd 



(c) From other Sources — 


1,15,000*00 

(i) Contribution for the scheme of potash requi- 
rement of cotton and other crops 

15,000- 00 


(it) The Controller of Accounts, Smdri Fertilisers 
and Chemicals Ltd, Smdn 

1,00,000-00 



1,15,000-00 


III— Interest on Investments — 

(t) 2f % Loan 1962 

26,059-59 

5,98,525*07 

(ti) 3% Loan 1963-65 

49,361*27 


(w) 3% 2nd Victory Loan 

14,962 50 


{w) 3% Victory Loan 1957 

23,144 49 


(v) 3% Loan 1970-75 

1,88,808*78 


(w) 3|% Govt. N.P.B. 1961 

35,310-50 


(ni) 3|% Loan 1974 . ^ 

1,33,245-00 


{viii) Fixed deposits etc. 

.. 


(tx) Interest from short-term deposit receipts . . 

1,01,646-14 


{x) 4% Loan 1972 

26,986*80 


Total 

6,98,525*07 


IV — Miscellaneous Receipts — 


7,71,793*87 

(i) Receipts realised from schemes 

71,242-86 


{ii) Receipts on account of unspent balances of 
grants made by the Council 

1,50,581-09 


(izi) Miscellaneous 

5,49,909-92 


Total 

7,71,793 87 


V^Deets and Remittances— conW. 

(») Loans and Advances — 


2,776*24 

(a) Refund of cycle advances 

105-24 


(b) Refund of motor cycle advances 

2,611-00 


Miscellaneous 

( — )Refimd out of the grant made by the Government 
of India for supply of publications to N.E.S 

2,776 24 

9,49,960-92 
(includes Rs. 

7 lacs as grant 
made by the 
Government 
for supply of 
publications 
to N.E.S. 
Blocks. 

(—)4, 00,000 *00 


Rloeks . ■ 

5,49,969 92 
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1 

2 

V_Dri!TS ASI> r,EMITT4XlT.'!— con'd 


n.po«'- ""d A,luuyr^repu,ir>hh- 

59,235 03 

(a) SulisrnplK^n 

4,049 00 

4. nf nflv'inrof' mih'^cnptum .. 

(/>) P,opa\mi‘nt ot afivanoo. 

66-44 

(r) Interest on advance's 

LS54-00 

(^Z) Conncirs contribution 


(e) Lapse and Lore feiturc . • 

1,750 00 

(/) Interest from inve-stments 

923 00 

ij) Suspense 


(h) Miscedlancoiis 


Tntal 

68,483-07 

0,7, cc nepns>t,ani AcUmr.^ repmjafKe- 

% 

(a) Libiary 


(*)) r« rmanent advance 


{^ ) (Vaution money deposit 


((]) Suspense 

8,420 00 

(f) Other Deposits and Advances 


Total 

8,420 00 

Pp^^parrh Staff on account of 

^'''^f,ZTtTpfoZ r.i. c,c_ 

9,168 02 

(o) Income Ta^ 

10,273 85 

(6)0 P. 

35,372 07 

(c) ISUsc. recoveries .. 

( 7 ) rontnbutory Provident Fund • 

787 00| 

(e) r"'’tal Life Insurance 


Total 

55,600 94 



6S,483 07 


8,420 00 


55,600 94 


Totnl P-feipt3 and Opening Balance 


Inventmi i»ts 


90,31,429 72 
79,06,200 00 


and Re-mveatmeiitR .. 


1,09,37,629-72 
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AVI'EXDIX XVI-».j,W. 


I’WMUXIS 


Craxts 



IfiM.l ni Hti A(*iunitt 

IXjiend'tur* 
dm m ' ( !e 

yt ii 

(„) 

(ll S i\ inC'- 

Ihiuaihs 

()i I'nirtl 

M(‘l 1 


o\« 1 

hf i '0 nd 

1 

2 



i 



6 



A — Sl(ih(hti(/ C hnt(j( >? 






1,()6,7(KJ 

I 

Af‘« omits auM AiiUii 

1,07,0 fJ 78 

(-) 

.312 78 

(a) Incori^Kh labl 

10,0(J(I 

8,400 

2 

Tia\plhn*-, all'iw.mc’o of 
Ron-oOiu li nifinliois 

Oi till' (’nniM ll 

s,3;!o r,3 

{ + ) 

(4« 07 

((f) 

25,<NjO 

40,000 


TiaAS‘lhii„ al!ov» inin* 
oi memln oi liio 
(' ol tho Ad- 
Vi'jory litKiid and o! 
olhoi persons invited 
to attend tfu' nits liieis 

:i9,995*76 

( r) 

Oof 21 

(a) 

2,000 

3,100 

4 

T. A ot iKui-ftfliiual 
nit mbej t >i th<^ iioard 
oi A'ai A' A H 

V>21*9i 

) 

78 00 

{‘0 

1,230 

0,500 

5 

Mho, <;rajit oi V P .. 

0,4 1-7 03 

(-f ) 

52 97 

(r() 

1,40,000 

19,500 

6 

Editoiial staff tor In- 
dian Earnun;' Ar 

10.458 ‘02 

(-f) 

11-98 

(«) 

25,000 

7,800 

7 

iSubsidioM to vaiioiH 
jouinaK 

7,955 00 

{-) 

155 00 

(a) 

1,30,370 

1,74,500 

8 

Integrated Slat. Si heme 

1,74,452 71 

{-) 

47 29 

(^) 

750 

400 

9 

Pnbln ation of Aiiali.it'ts 
foi Indian Journal 
of V’eterniaj,^ St u nee 

310 00 

{+) 

60-00 

((0 

1,53,320 

1,08,00 

10 

Publieit.^ Still me 

1,06,021 15 

(+) 

1,075* 45 

{«) 

12,000 

2,100 

li 

Pnbhealion oi a quart- 
er ij Rue Xt t\ H 'IMler 

2,014 20 

(d~) 

55-80 

(a) 

72,950 

20,600 

12 

Ptiblicaljon ni 3>bai*ti- 
ke-ial. 

27,168 70 

(-) 

508 70 

(a) 

G,400 

•• 

13 

Panting oi letluiieal 
bulletin 111 sritntifie 
re\ lew fai i u h 





4,000 


14 

Publication of leseaicli 
newd iettei 

•* 


.. 


60,000 

21,400 

15 

Selling up of a ft ntial 
Film Library 

21,327-64 

{+) 

72-30 

(a) 

85,700 

38,100 

16 

Pi ess Sect ion 

39,542-12 

(-) 

1,442-12 

(«) 

50,000 

40,400 

17 

3 Milting oi Reseaicb 
and I evil w senes of 
publications isauod 
by the Council 

40,341 11 

M 

58 89 

(a) 

70,0001 

23,000 

18 

Piintmg of handbook 
ficaea of the Council 

28,541 47 

i~~) 

5,058-53 

(a) 
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1 2 3 4 5 6 


A — Standing Charges — eontd. 

1,05,200 19 Establislimentofa Cm- 1,05,028*49 (—) 171 51 (a) 

tiai Djatribution sec- 
tion for the publica- 
tions of the Council. 

3,500 20 Farm ne^fts and Press 8,403*04 ( — ) 4,903*04 {a) 

releases. 

42,700 21 Library .. 43,208*78 (—) 508*78 (a) 

22 Compilation of agricul- 
ture and A H in India 

9.600 23 Abstraction of Horti. 9,532*46 (+) 67*54 {a) 

Literature 

1.600 24 Research wot kers Con- 4,463 95 ( — ) 2,863*95 (Due to amalgama- 

ference. tion of Horti. Res. 

workers conference 
ior which no pro- 
vision was made in 
the Budget ) 


B — Piestearch training and publicity under diiect control of I C A.P. 
(i) Agriculture 


" 

10,000 

1 

Indian Institute of 
Fruit Technology. 

10,000*00 



Representing le- 
fund to Govein 
ment of India. 



2 

Indian Institute of Fr- 
uit Tedinology (Devd ) 

976*42 

(*~) 

976*42 

(a) Do. 


300 

3 

Experiments on Katka 
phosphate and di- 
talcium phosphate. 

277*12 

(+) 

22*88 

(a) 

65,000 

24,000 

4 

Co-ordinated giass land 
,Suivey. 

34,050 66 

(—) 10,050*66 

Excess due to total 
ling mistake at the 
time of re-appro- 
priation. 

1,40,000 

19,800 

5 

Co-oidinatcd Millets 
Scheme ICAR 

21,368*05 

(— ) 1,568*05 

(a) 

3,020 

6,100 

6 

Monograph on poison- 
ous plant. 

6,019*00 

(+) 

81 00 

(a) 


18,000 

7 

Manufacture of wine 

17,913*23 

(+) 

86*77 

(a) represents re- 
fund to G/I. 

25,400 

17 

8 

Description of different 
varieties of fruits. 

16,776*13 

(+) 

223*87 

(«) 


8,100 

9 

Co-ordmated wheat rust 

80,410*21 

(— ) 72,310*21 

Refund of Rs. 


control scheme. 75,000 to G/L 

The figures of ex- 
penditure of Rs. 
75,000 refunded to 
the Govt, of India 
was not accounted 
at the time of 
re-aonronnatinn 


2,00,000 

20,000 

41,300 

10,800 

12,000 
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APPENDIX XVI — Conti. 


1 

2 

3 

4 

5 


6 


B — Research training and pubUctty under direct control oj LO.A.B. — eontd. 



(i) — Agriculture- 

— contd. 




9,850 

20,700 

10 Manurial trials and 
agronomic experi- 

ments. 

22,256-91 

(_) 1,556-91 . 

A debit for Rs, 1,583 
was raised after 
re-appropnation. 

16,600 

600 

11 Proposal for obtaining 
Italian expert on Hor- 
ticulture. 

542*11 

(+) 

57*89 

{a) 

17,300 

1,300 

12 Spices and Cashewnut 
Show. 

1,250*56 

(+) 

49*44 

(a) 


40,200 

13 Scheme for preparing 
Agriculture Handbook 
for India. 

40,789*41 

{-) 

589*41 

{a) 

4000 


14 Foreign expert for the 
Co-ordination of Plant 
Harmones scheme. 

•• 




78,300 

29,300 

15 All India Fruit Show. 

29,118*60 

(+) 

181*40 

{a) 


7,000 

16 Survey of fertiliser 
practices. 

6,923-99 

{+) 

76*01 

(a) 

38,300 

34,500 

17 Co-ordination of Re- 
search. 

34.438 *62 

{+) 

61-38 

(a) 

91,300 

7,900 

18 Survey of Agricultural 
practices. 

7.876-45 

(+) 

23-55 

(a) 

mm 

•• 

19 Wheat Research Wor- 
kers Conference. 

37-37 

(-) 

37-37 

(a) 

mm 

34,960 

20 Composting of manure 
co-ordinated. 

35,012-41 

(-) 

52-41 

(a) 


3,66,870 

31 Crop cutting experiments 
on wheat and paddy. 

3,60,899-58 

(-) 

29-58 

(a) 



(m) Animal Husbandry 





2,000 


1 Monograph on Hel- 
minth Parasites of 
domesticated animals 
in India. 

• • 


■■ 


20,000 

32,300 

2 Appointment of a Liai- 
son Officer for sheep 
and wool schemes. 

32.237-04 

C+) 

62*96 

(a) 

15,120 

4,900 

3 Assignment of sheep 
and wool expert of 
F.A.O. 

4,859*48 

(+) 

40*52 

(a) 

11,230 

2,000 

•• 

4 Consideration of the 
recommendation ofthe 
committee of Indige- 
neons drugs. 

5 Manual on preparation 

of animals for Indian 
Market. 

•• 




19,260 

12,700 

6 Co-ordination of Rc- 

12.627-96 

(+) 

72*04 

{a) 


searcli on A.H. Crea- 
tion of a Co-ordinated 

TTrii+ 


APPENDIX 'SNl—contd, 


1 


3 


4 


6 


B — JiescdrcJi training and publicity under direct control of I C.A-It. — contd, 
(li) Animal Husbandry — confcd. 


31,400 

* • 

7 

Compilation & publica- 
tion of Indian Dairy 
year Book. 

11,343*64 1 

[— ) 11,343-64 (a) 

1,000 

•• 

S 

Manual on Breeding of 
farm animals m India. 


•• 



100 

9 

Monographon Gliemo- 
tberapy and animal 
Trypanosomiasis. 

17*53 

(+)82-47 

{^) 


8,900 

10 

Cattle btenlity 

8,818*05 

(4*)81*95 

(a) 

4J,G00 

19,700 

11 

Expansion of Central 
Herd Book Scheme. 

19,612*51 

(r)S7*49 

(a) 

1,24,000 

8,600 

12 

Central Dairy Informa* 
tion Bureau. 

8,513*93 

(+)S6*07 

(a) 

1,00,000 

10 

13 

Potentialities of Indian 
"village cattle for m* 
creabcd milk produc* 
tion through better 
feeding and manage- 
ment. 

7*75 

(4')2'25 

(a) 

20,270 

•* 

14 

Definition oi ideal ani- 
mal J.aA.K. 

•• 



5,770 

•• 

15 

Monograph on Statisti- 
cal method, in A.H. 

•• 

•• 


.. 

200 

IG 

Survey of cattle breed- 
ing, I.C.A.R. 

129 33 

(+)70 67 

(a) 




(tit) M'scsllaneous 




03,300 

23,900 

1 

Integrated publicity 
works. 

28,031 62 

(— )4,131*62 

(a) 

81,300 

52,300 

o 

National Index oi Field 
experiments . 

52,098*82 

(+)201 18 

(a) 

11,600 

11,800 

3 

Award of fellowships to 
the diploma course 
students in Agricul- 
ture statistics 

11,723 31 

(+)76*69 

(o) 

4,200 


4 

Assignment of Dr. F. 
Yates, F.A.C. 

•• 

•• 


«. 

100 

6 

Tra 1 nmg Centre for ex- 
penmental designs in 
Agri. & A. H. 

77 99 

(+)22 01 

(«) 


6,000 

6 

Publication of Dharti- 
ke-Iai (Ford Founda- 
tion). 

5,994 81 

(+)5 19 

(a) 

• * 

97,800 

7 

Study of milk yield 
breeds and manage- 
ment practices of 
Bonnes. 

97,773*09 

(+)26*91 

(a) 

.. 

10,500 

S 

Training Centre of Land 
Recoids. 

10,481 76 

{— )18 24 

(a) 



Ill 





appendix XVI- 

^contd. 


1 

2 


3 

4 

5 6 


B — Research training and puhlicitg under direct control of I.G.AJi. — contd. 

{lii'j^ Miscellaneous — contd. 

•• 

4,000 

9 

Pilot bamples survey 
pepper. 

3,976 77 

(+)23-28 (a) 

•• 

600 

10 

Agricultural Exhibition 
at Ceylon and 

Auiritfaar. 

593 80 

(-f-)6 20 (a) 

3,00,000 

6,800 

11 

Setting up of Cential 
Co-ordinated film pro- 
duction Unit 

5,758 32 

(-H)l,041*88 {o) 


40,100 

12 

Display Advisory Ser- 
vice. 

40,280-60 

(— )180 60 (a) 

•• 

77,000 

13 

Cost of milk Production 
in India. 

76,560*38 

(+)439*62 (u) 

•• 

1,700 

14 

Production of campaign 
material and training 
of state persf nnels. 

1,609 49 

(-i-)30*51 (u) 

3,50,530 

11,06,200 

15 

Building of the I.C. 

A.B. 

11,07,184-06 

(-~)984*06 (a) 

20,000 

27,600 

16 

Indian Council of 

Agri. Veterinary edu- 
cation. 

27,650-71 

(+)49*29 (a) 

' • 

8,000 

17 

Preparation of propa- 
ganda matenal for 
Rinderpest Eradica- 
tion. 

7,926-83 

(-{-)73-17 (a) 

• * 

500 

18 

Appointment of Shri 

J. Malcalm Orchard 
under Point Four 
Programme. 

480*23 

(-l.)19*77 (a) 

- 

3,300 

19 

International Faim 

Youth Exchange. 

3,268 23 

(+)31*77 {a) 

12,000 

15,800 

20 

Publication of a book 
on flowormg trees m 
India. 

22,971-42 {- 

-) 7,171 *42 Excess due to 
error in totalling 
at the time of re- 
appropriatioa. 

15,000 

•• 

21 

Publication of a hand 
book on Horticulture. 


• • 

67,900 

11,500 

22 

Publication of Crop 
Calendars and Charts. 

11,417-80 

(-l-)82*20 (a) 

10,59,000 

6,58,000 

23 

Supply of Agriculture 
Information literature 
to N.E.S. Blocks. 

6,57,954- 45(*) 

{-f)45*54 («)(*) Actual am- 
ount debt, 

during 1957-58 

Bs. 6,60,207*09. 
less excess amount 
— 2.2 j>2*63. 

Actual amount Bs, 
6,57,954*46. 

1,65,320 

18,700 

24 

Bringing out publica- 
tions of the Council m 
regional languages. 

19.009*24 (■ 

—1 309*24 (a) 

81,300 

60,400 

25 

Setting up an Exhibi- 
tion Umt. 

60,312*69 

(.|-)87*31 (a) 


MP3ICAR- 13(a) 



10»000 

5,0U0 

1,020 

10,000 

43.000 

5,200 

0,000 

10.000 

7,510 

1,17,220 


1 ?^ 
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2 


3 


4 


6 


33 — UeseariTi Imimng mid publicity under direct control of J.C.A.R. — coiitd. 
(in) M i>sceVanmt «’ — coMtd. 



26 Crop cutting expori- 
meiits on oil sseod, 

U. B. and Madras 

I.C A.K 




11,300 

27 Crop cutting cxpcri* 
moots on Jute. 

11,271*34 (4) 

28-66 

(rt) include refund 
of Rs. 11,269 34 
to G/L 

3,800 

28 Duijlicating Section 

3,739 78 (4-) 

60*22 (a) 


100 

29 Japanese Method oi 
Paddy cultiiation. 

100 00 



.. 

30 \’'il!agc Project, Delhi 

1,055 -30 (— ) 

1,656 50 (a) 


•• 

31 Picseartli felIo\^S)ljipin 
Agriculture. 

805-36 (— ) 

805*30 (a) 


3,500 

32 Survey of Indigenous 
Implements. 

.3,119*68 (-f) 

80*32 (a) 


iOO 

33 Aivard of piizea lor im- 
provement in Agri- 
culture. 

30-00 (4-) 

04 00 (a) 



34 A^\a^d of prizes for 

outstanding Research 
work done in the held 
of Agn culture & A. H. 
and allied sciences. 





35 Proposal to invite emi- 
nent Stdtibtn lans 

uiid<*r Colombo Plan. 

•• 

•• 


17,100 

8b Fuel gas Irom cattle 
dung. 

17,024*92(4) 

65 • 08 

(a) represents re- 
fund to G/I. 

.. 

37 Publication of Dliarti- 
ke-lal in regional lan- 
guages. 


•• 



38 Printing of small di- 
gests of important 
publications of the 
Council. 




800 

39 Piiiitiiig of the mono- 
graph on veterinary 
entomology and Aca- 
rology for India. 

i i 4: 3t) (4“) 

25 65 (a) 


(i.600 

40 A hand book on Indian 
Agriculture, 

0,558-75 (-f) 

41*25 (a) 


100 

11 Printing of a hand 
book of statistics for 
the use of Agri» 

cultural Research 

Workers. 

52 99 (4-) 

47*01 (a) 



33,000 42 Building ot tho Stdfcis- 35,801 '4G (4-1 8*43 fal 
tiodll^jiig I.C/.A.K. ' 



JL t €F 


APPENDIX XVl-^contd. 


B-^Rese trch training and public itij undpr direct control oj LG A ll — cnntd. 
{%%%) Miscellaneous ’^ontd^ 


.. 43 Peilowshipa in Statis- 

tics. 

27,500 44 Printing of Kheti •• 

. . 45 Estimation of cost of 

production of cotton 
and other rotation 
crops. 

.. 46 Enquiry into factors 

inauenemg crop Pat- 
terns on, individual 
farms. 

. . 47 Further investigation 

on the technique 
of sampling of fleeces 
for assessing wool 
quality. 

15,100 48 Sugar cane production 


5.400 49 Preparation of reviews 

on research work 
done in the field of 
Agriculture & A.H. 

27.400 50 Publication of a quar- 

terly popular Journal 
on Indian Horticul- 
ture. 

100 51 Publication of a Mono- 
graph ‘Mango*. 


600 52 Publication of Mono- 
graphs. 

. . 53 Publication of a mono- 

graph entitled ‘Poul- 
try’. 

54 Preparation of mono- 
graph on the different 
groups of Fungi and 
the diseases of various 
crops. 

5,500 55 Preparation of a mono- 
graph on Algae. 

56 Preparation of mono- 
graph Agriculture 
Meteorology. 

. . 57 Eevision on mono- 

graph on Potatoes. 


32,449-55 (--) 4,949*55 (a) 


-15,004*66 (— ) 95*34 (o) includes re- 

fund of Ra. 15,000 
to G/I. 

5,306*61 (+) 93*39 (a) 


27,352*22 {-}-) 47-78 (a) 


50,005-87 (—) 49,905*87 The figures of 
expenditure of 
Bs. 50,000 was 
not included at 
the time of re- 
appropriation* 


5,462*09 (-h) 37*91 (a) 
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i\-~Iieseiirth training and ^liblicUy under direct contiol of I. G, AM. concld. 


(til) Miscellaneous — condd. 

24:»U00 . 58 Repiinting of the hand . . • • 

book on statistical 
methods for the Agri- 
cultural Research 
worlis by Dr. Pause 
and Sukhatme. 

3,000 10 59 Translation into Spa- 2 00 (-f) 8*00 (a) 

nish of the book on 
Statistical methods for 
Agiicultore Workers by 
Dr Panae and Sukhat- 
me. 

2,150 12 60 Free supply of LC. A R. .. .• 

publications to the 
Tarious Agricultural 
and Veterinary colleges 
in India. 

7,750 ». 61 Publication of quarter- .. .* 

ly journal on Agri- 
cultural Education. 

6,800 62 Printing of Text Books 6,786-24 {+) 13*76 (a) 

for \'iUage level 
Workers, 

400 63 Scheme for reconcilia- 379*94 (-f) 20*06 (o) 

tion of difference in 
Tobacco aieas. 

, , 1,500 64 Ad-hoc Rice Commit- 1,438*88 (-}-) 61*12 (a) 

tee. 

,, 200 65 Punting of a com- 105 (-f) 94*88 (o) 

prcheiisive publication 
oi Agncultuie Re- 
search in India. 

*3 200 06 Pieparation ofamono- 176-19 (-f) 23*81 (o) 

graph on different ce- 
real crops. 

35,000 5,600 67 Setting up of a Central 5,510*82 (-f) 80*18 (a) 

Stores Organisation. 

Headquarter — Grant-m-aid Schemes 

C — Grant iti-aid, 

(?) Agncultuie 

(a) Rice 

HptOO 8,<100 1. Improvement of Paddy 7,907 00 (-f) 93 00 (a) 

M.B. (M.P. ' 

I2,b00 10,400 2 Rice Breeding Pb. 10,336*41 (-f) 63*59 (a) 

Coorg 

8,500 7,000 3 Eire Bleeding Pb 7,000-00 

sore. 

17,200 4 Seed Multiplication, 

Oiisaa. 


17,186-00 
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C — drants in aid — contd. 
(») Agriculture — contd 


(a) Rice — contd 


16360 

16,000 

5 

Survey and collection 
of paddy C.E.R.T. 

16,000-00 



25,820 

6,400 

6 

Blast and foot rot 
diseases of Rice and 
wheat, Bombay, 

6,309-00 (+) 

91-00 

{a) 

6,500 

6,400 

7 

Rice Stem borer 

Madras. 

6,387-00 (-h) 

13-00 

(n) 

7,200 

6,500 

8 

Rice Stem borer 
Hyderabad (Andhra). 

6,500 00 

•• 

(a) 

10,400 

8,400 

9 

Rice Stem Borer 

West Bengal. 

8,310*14 (-f) 

89 86 

(a) 

7,300 

7,400 

10 

Rice Stem borer 
Andhra. 

7,351-00 (-1-) 

49-00 

{a) 

4,200 

4,100 

11 

Stem rot disease 
of Rice Madras. 

4,100-00 



8,130 


12 

Rice Physiology Cal. 
University. 


• * * 


11,800 


13 

Boro Paddy W. Bengal 

•• 



5,600 

200 

14 

Breeding salt and flood 
resistant varieties 
Assam. 

169-00 (+) 

31-00 

(<») 

8,700 

7,000 

15 

Breeding salt and flood 
resistant varieties, 
Kerala. 

6907*98 (+) 

92*02 

(a) 

18,700 

13,300 

16 

Breding salt and flood 
resistant vaneties, 

W, Bengal. 

13,243*80 (+) 

56*20 

(a) 

8,080 

9,100 

17 

Scheme for work on 

Rice in saline areas, 
Andhra, 

9,088-00 ( + ) 

12*00 

{a) 

8,540 

- 

18 

Cultural studies with 
Upland paddy West 
Bengal. 




6,880 


19 

Blast resistance of 
paddy Coimbatore, 
Madras. 

* * 

■■ 


3,170 


20 

Jnvestigat on on Boro 
Paddy, U.P. 

•• 



4,900 

3,700 

21 

Deep Water paddy, 

U.P. 

3,650-00 (+) 

50-00 

(a) 

4,320 

4,800 

22 

Hill paddy, XJ. P. • 

4,720-00 {+) 

80*00 

(a) 

8,300 

2,000 

23 

Draught resistant strains 
of Paddy, Kerala. 

1,970-00 (+) 

30-00 

(a) 

8,700 

12,800 

24 

Deep water paddy, 
Andhra. 

12,776-00 (+) 

24-00 

(a) 
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C — Grants-%n-aid — contd. 


(») Agriculture — contd. 


(a) Rice — contd. 


14,000 

6,500 

25 Rioe improvement 

Scheme Kashmir. 

6,500-00 


(a) 

5.600 


26 Physiology of Rice 
Ploworing W. Bengal. 


•• 


6,900 

6,100 

27 Breeding vaneties re- 
sistant to pmcularia 
Madras. 

6,071 00 (+) 

29*00 

ia) 

8,480 

7,000 

28 Breeding varieties re- 
sistant to pinciilaria 
Andhra. 

7,000*00 

•• 


2,020 

1,700 

29 Study on paddy Agro- 
myzed Hyderabad 
(Andhra). 

1,650*00 -f) 

50*00 

(a) 

2,250 


30 Manunal experiments on 
Paddy lands W. 

Bengal. 

•* 

* • 



7,000 

31 Improvement of hill 
paddy Assam. 

7,000*00 

•• 


9,160 


32 Breeding non-lodging 
non shedding and 
flood resistant paddy, 

M.P. 


* • 


8,200 

8,000 

33 Breeding Paddy for 
lift irrigation areas 
Andhia. 

7,950*00 (-}-) 

50 00 

(«) 

3,000 

1,300 

SI T.ibi Nurseries of Paddy 
Andhra. 

1,300 00 

•• 


2,800 

•• 

35 Bacterial Blight disea- 
ses of Paddy Bombay. 

•- 



16,800 

8,300 

36 Breeding strains Resis- 
tant to lodging of Rice 
C.R.R.I. 

8,291*88 (-{-) 

8-12 

(a) 

15,000 


37 Induction and study of 
Amplupoidy in Rico 

W. Bengal. 






(b) Wheat and other Cereals 



14,350 


38 Maize Breeding Punjab 




9,800 

800 

39 Maize Breeding U.P. 

774 00 (-f ) 

26*00 

(a) 

13,800 

300 

40 Maize Breeding and 

Paddy VJ. Bengal. 

207*52 {+) 

92*48 

(a) 

3,430 

«. 

41 Hybrid com seed Vive- 

• « 

.. 



kananda Laboratory 
Almora, 
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C — Grants-in aid — contcl. 

(i) Agriculture — contd. 

(b) Wheat and other Cereah — contd. 


15,510 

20,700 

42 

Improvement of Pas- 
tures and legumes 
T.A.R.L 

4,690 

•• 

43 

Nutritive value of 
Wheat I.A.II I. 

7,500 

7,900 

44 

Improvement of pas- 
tures and legumes M. 

P, (Bombay). 

12,970 

5,700 

45 

Improvement of pas- 
tures and legumes 
Bombay. 

6,000 

200 

46 

Foot rob of wheat 
Bombay (M.P.) 

9,400 

16,700 

47 

Studies on wheat 
Bombay. 


1,300 

48 

Cereal rusts Agra 

•• 

1,500 

49 

Co-ordinated wheat 
rust control M. P. 

34,640 

200 

60 

Maize Breeding I.A.E.T. 

14,000 

.. 

51 

Hybrid Maize Mysore 

5,28,100 

60,200 

52 

Co-ordmated Maize 
Breedmg Scheme 

I.A.R.I. 


32,200 

53 

Co-ordinated Maize 

Breeding Scheme 

Bihar. 


32,200 

54 

Co-ordinated Maize 
Breeding Scheme 

Punjab. 


34,300 

55 

Co-ordinated Maize 
Breedmg Scheme U.P. 


16,700 

66 

Wheat and other Cereals 
Vivekananda Lab. 
Almora. 


35,900 

57 

Wheat and other 

Cereals Vivekananda 
Lab., Andhra. 

3,110 

200 

68 

Maize Breeding 

Hyderabad. 

4,210 


69 

Maize Breeding 
Eajastban. 


60 Maize Breeding Pepsu 
(Pb.) 


20,620-27 

(+) 

79-73 

(«) 

7,805 00 

(+) 

95 00 

{a) 

5 ,792-00 

(4-) 5,700-00 

(— ) 5,592-00 

Due to an over sight 
a sum of R8.5,640 
was debited to 
Improvement of 
pastures & legu- 
mes Bombay 

instead of the 
scheme. 

17,214-00 

(-) 

512 00 


1,293 94 

(+) 

6-06 

{a) 

1,454 *00 

(+) 

46-00 

(«) 

133-00 

{+) 

67-00 

(a) 

60,190-00 

(+) 

10-00 

{a) 

6,440-00 

(+) 

60-00 

{a) 

25,700-00 

(+) 

60-00 

(a) 

34,240-00 

(+) 

60-00 

{a) 

27,906-00 

(— ) 11,206-00 


35,860-00 

(+) 

40-00 

(a) 

128-00 

(+) 

72-00 

(a) 


2,910 
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C — Grants in aid-^eontd 






(i) Agriculture— 

-contd 






(b) Whrat and otiier 

Cl r^ als — concld. 



4,500 


61 

IMaxze Breeding 

Kashmir. 



.. 

6,300 

5,000 

62 

Wheat Breeding 

Rajasthan. 

5,000-00 

•• 


3,240 


63 

Barley improvement 
Rajasthan. 


•• 

•• 

9,200 

200 

64 

Research on fodder 
Production W. Bengal 

144-78 (-h) 

55-22 

(a) 

0,000 


65 

Research on fodder 
Production Bihar. 




4,000 

4,200 

66 

Research on fodder 
Produftion Mysore. 

186-16 (+) 

13-84 

(a) 

4 000 


67 

Research on fodder 
Production Coorg 

(Mysore.) 

4,000 (-f) 


•• 

7,500 


68 

Research on fodder 
Production Bhopal 
(M.P.) 


-- 

•• 

6,000 

5,000 

60 Research on fodder 
Production Andhra. 

5 000 

- 


5,800 

5,000 

70 

Research on fodder 
Production Madras. 

5,030 {— ) 

30-00 

(a) 



71 

Wh(‘at Breeding I A. 
R.I. 

1,236-41 (—) 

1,236*41 

(9) 

This expenditure 
was not taken into 
account at the 
time of re-appro- 

7,270 

3,700 

72 

Cytogenetical studies 
on Maize, Andhra 
University, 

3,630 00 (+) 

70 

priation. 

(«) 

21,880 


73 

Cvtogenitios of legumi- 
nous Crops, P i esiden- 
ej College, Calcutta. 


•• 

•• 

5,630 


74 

Cytogenetics of Wild 
grasses, Madras. 




4,540 


75 

Control of wilt of maize, 
Bihar. 

1700 {—) 

1,700 

(9) 

6,320 


76 

Draught resistance of 
Wheat M P. 


•• 

•• 




(c) Millets and Pulses 




4,500 

2,600 

77 

Pulse Breeding M. P. 
(Gwalior). 

2,566 16 (+) 

3.3-84 

(a) 

9,640 

3,300 

78 

Hybrid Bajra, Bombay 

3,210-00 (— ) 

90-00 

(a) 

7,800 

7,000 

79 

Stnga attack on 

Sorgham, Andhra. 

7,000-00 

•• 
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C — Oraiits in aid — contd. 
0*) Agriculture — ccntd. 


(c) Millets and pulses — contd. 


14,480 

12,000 

80 

Hybrid Combu, Madras 

12,000-00 



9,800 

1,200 

81 

Jowar and Bajra Bree- 
ding. 

Pulse Breeding Madras 

1,196-00 (+) 

4-00 


. . 

2,700 

82 

2,610-00 (+) 

90-00 


5,300 

5,300 

83 

Diseases of Bajra Anand 
Inst. 

5,300-00 (-f) 



4,000 

600 

84 

Pulse Research, Assam 

540-04 (+) 

59-96 

{a) 

5,750 

•• 

85 

Improvement of pulses, 
Andhra. 

.. 



6,900 

5,500 

86 

Pulse Breeding W. 

Bengal. 




7,070 

4,630 

87 

Storage and viability of 
pollen grains, Delhi 
University. 

4,630-00 






(d) Bruits 




19,780 

•• 

88 

Horticulture Tharasa 
(Bombay). 

234 00 (— ) 

234-00 

(a) 

•• 

3,400 

89 

Horticulture Tharasa 
Assam, 

3,374-50 {+) 

25-50 

(a) 

14,400 

16,700 

90 

Horticulture Tharasa 
Orissa. 

16,634-00 (-h) 

66-00 


11,040 

12,000 

91 

Horticulture Tharasa 
Hyderabad (Andhra), 

12,000-00 



30.800 

29,000 

92 

Horticulture Tharasa 
H.P. 

29,000-00 

.. 


23,730 

14,800 

93 

Orange cultivation 

Coorg (Mysore). 

14,773-00 (+) 

27-00 

(a) 

6,000 

6,300 

94 

Virus diseases and 

other disorders of 

6,300-00 

.. 



stone hill fruits. D.S.B. 
College, Nainital U.P. 


27,780 

13,000 

95 

Banana 

Madras. 

Research 

13,003-00 (4-) 

3-00 

(«) 

11,400 

5,800 

96 

Banana 

Bombay, 

Research 

6,748-00 

(+) 

52-00 

(a) 

20,900 

23,100 

97 

Banana 

W. Bengal 

Research 

23,003-98 

(4-) 

96-02 

(a) 

8,300 

3,000 

98 

Banana 

Andhra. 

Research 

3,000-00 




5,400 

4,700 

99 

Citrus Manurial trials, 
Punjab. 

4,620-00 

(+) 

80-00 

(a) 

6,300 

•• 

100 

Remedial measures 
against Sanjose scale. 


* * 




Kashmir. 
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0 — Oranh in-md — contd. 


d) Agricullme — eontd. 
(d) Fruits — contd 


410 

101 

Chemical composition 
and Nutntivn value of 
Fruit and Vegetable, 
Coonoor. 




; ,24 ,000 

102 

Establishment of Hor- 
ticultural Plant In- 
troduction Station at 
Saharanpur TJ.P. and 
Hasf,arghatha(Myaore) 
I.A.R.1. 




2,340 

103 

Cytogenetical studies 
on grapes and related 
wild spices Madras. 

■■ 



4,180 

2,500 104 

Investigation of root, 
rot limb })reakage 

Andhra. 

2,500-00 


•• 

4,4n0 

105 

Twig-blight diseases 
of orange, W. Bengal. 

.. 


•• 

7,220 

100 

Research on pme- 

apples. 

.. 


•• 


2 310 107 

Citius root stock 

trials at Kodnr 

Madras. 

2,306-00 (4-) 

4-00 

{«) 

7,470 

13,000 108 Citrus root stock 

trials at Kodnr 

Anrlhra, 

12,905-00 (-f) 

95-00 

(«) 

05,000 

31,000 109 Co-ordinated study 

for the application 
of growth regulating 
subst ances in horti- 
culture Pb. 

31,000-00 



30,000 

44,000 110 

Co-ordinated study 
lor the application 
of growth regulating 
substances m horti- 
culture Andhra. 

44,000-00 



7,700 

5,000 lU 

Co-ordinated study 
tor the application 
of growdh regulating 
substances m horti- 
culture I.O.CO. 

5,000-00 



6,500 

5 000 112 

Cytogenetical Investi- 
gation on fruit 

trees. Cal. Umver- 
sity. 

6,000-00 

•• 


4,150 

113 

Wilt disease of gnara 

W. Bengal. 

•• 

•• 


9,200 

114 

Research in fruits 
Kashmir 

•• 

•• 



28,400 


115 Investigation in die* 
back diseases of 
citrus I,A.R.I. 
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0 — Grants-in atd— ‘Contd- 


(t) Agriculture — confcd. 


(d) Fruits — confd. 


1,06,930 

63,200 

116 Investigation m die- 
baok diseases of 
citrus, Coorg 

(Mysore). 

63,200-00 



• • 

31,000 

25,900 

117 Investigation in dio- 
back diseases of 
citrus, Bombay, 

25,900-00 


• • 


23,200 


118 Bate Palm, Punjab 



.. 


18,000 

13,300 

119 Establishment of 

Fruit Bescarcb 

stations in Plains 

T7.R 

13,398 OO 

{-) 

98-00 

(«) 

9,640 


120 Increase m yield of 
fruits and vegetables 
by Bee-polination 

Bombay. 





2,000 

700 

121 Training m fruit and 
Vegetable preser- 

vation Andbra. 

700-00 


•• 

•- 

43,630 

8,000 

122 Co-ordinated scheme 
on the effect of chemi- 
cals on the storage of 
Fruits and Vegeta- 
bles 0.F.T.R.L 

8,000-00 



• # 



123 Co-ordmated scheme 
on the effect of 

chemicals on the sto- 
rage of Fruits and 

Vegetables G F.T.R.L 
Assam. 

727-00 

(-) 

727*00 

This item of 

expenditure not 
taken into % 
at the time of 
ro-appropriaiioQ 

4,800 

5,300 

124 Research on Cashew- 
nuts Andhra. 

5,299-00 

(+) 

1 00 

(a) 

5,860 

4,900 

125 Research on Cashew- 
nuts Bombay, 

4,813*00 

(+) 

87-00 

(a) 

7,370 

9,500 

126 Bunchy top disease 
of Bananas Travan- 
core Cochin (Kerala), 

9,500*00 


•• 

.. 


1,700 

127 Co-ordinated scheme 
on the effect of chemi- 
cals on the storage of 
fruits and vegetables 
M. P. Bombay. 

1,092*00 

(+) 

8-00 

(«) 


200 

128 Co-ordinated scheme 
on the effect of 

chemicals on the sto- 
rage of fruits and 

vegetables, Bombay. 

116-00 

(4*) 

84-00 

(a) 

•• 

2,400 

129^Co-ordinated scheme 
on the effect of 

2,400*00 


•• 

« • 


clieniicaif on tbc sto- 
rage of fruits and 
vegetables, Punjab, 
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C — Iranis m ad — contd. 
{ I ) Agi ic ult lire — eontd. 


(d) Fruits — co7itd. 


3,000 


130 Improvement of Ber 
Iruit, Saurashtra, 

Bombay. 


•* 

•• 

3,200 


131 Improvement of Ber 
fruit, V.P {M.P.). 

•• 

•• 

•• 

3,200 


132 Improveniont of Bor 
fruit, Popsu (Pb.). 

2,200*00 

(—) 2,200 00 

A sum of Rs. 2,200 
was debited 

wrongly to the 
scheme under 

item No. 151. of 
C. A. instead of 
improvement of 
Ber Fruit Pepsu 
(Pb.). 

3,000 

* • 

133 Improvement of Ber 
fniib, Ajmer 

( Rajashl/han) 

•• 

- 

•• 

3,000 

*1,700 

134 Improvement of Ber 
fruit, M. P. 

1,613*00 

(+) S7*00 

(a) 

13,300 

20,900 

135 Improvement of Ber 
Fruit trees Pepsu (Pb.) 

20,700 

(+) 200*00 

(«) 


2,000 

.. 

136 Training in Fruit and 
Vegetable preser- 

vation, M.P. 

.. 


2,000 

•• 

137 Training in Fruit and 
Vegetable preserva- 
tion, W. Bengal. 

.. 

... 

15,570 

11,500 

138 Improvement of pine- 
apple by application 
of growth regulating 
substances (Gauhati 
University) Assam. 

11,500*00 

•• 

2,000 

2,000 

139 Fruit preseivation 

Hyderabad (Andhra). 

2,000*00 

mm 

8,600 

4,000 

140 Research on pests of 
vegetables and 

fiuit trees (Pb.) 

4,000*00 


6,400 


141 Research on posts of 
citrus, Hyderabad 
(Andhra). 

.. 

- 

7,730 

3,400 

142 Investigation of frmt 
pests Andhra. 

3,400-00 


5,170 

4,800 

143 Chloiosis of Banana 
Bombay. 

4,720*00 (-p) 80*00 

(a) 

11,300 

8,000 

144 Evolution of new varie- 
ties of Mango, ^grapes 
&|Citrus,|Pb.‘ 

8,000*00 

(a) 
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C — Grants in-aid — contd. 
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(d) Fruits — concld, 


3,900 . . 145 Physiological studies 



on factors governing 
root formation in 
cutting and layering 
of fruits Calcutta 

University. 





59,700 

18,200 146 Co-ordinated Scheme 
for the improvement 
of muskmelon and 
watermelon I.A.R.L 

18,200-00 


. . 

• • 

8,500 

11,800 147 Research on Cashew- 
nuts, Mysore. 

11,741 00 

(■f) 

59-00 

{a) 

7,920 

4,600 148 Research on Cashew- 
nuts, Kerala. 

4,529-37 

C+) 

70-63 

(a) 

9,510 

. . 149 Control of serious 

diseases of gua, Ajmer 
(Rajasthan), 



• 

.. 


(e) Vegetables 





7,650 

5,300 150 Tuber Crops, Bihar 

5,220 00 

(+) 

80-00 

(«) 

1,000 

. 131 Tuber Crops, Orissa.. 




.. 


2,500 152 Tuber Crops, Mysore 

2,600 00 


.* 

.. 

7,840 

6,500 153 Investigation on pests 
of vegetables, Andhra. 

6,300-00 


•• 

•• 

6,000 

4,000 154 Tuber Crops, Madras 

3,921-00 

(-f) 

79-00 

(a) 

.. 

100 155 Tuber Crops, Andhra 

75-00 

(+) 

25-00 

(a) 

6,600 

6,000 156 Tuber Crops and related 
plants T. University. 

5,990-37 

(+) 

9-63 

(«) 

36,300 

31,400 157 Tapioca and sweet 

potato, Travancore, 
Coohm ^erala). 

31,360-0 

(+) 

40-00 

[a) 

10,900 

7,900 158 Improvement of Vege- 
tables, Bombay. 

7,870-00 

{+) 

30-00 

{a) 

15,400 

13,400 159 Improvement of 

Vegetables, U.P. 

13,390-28 

{+) 

9-72 

(a) 

10,900 

9,300 160 Improvement of 

Vegetables, Pepsu 

(Punjab). 

9,240-00 

(+) 

60-00 

(a) 

11,450 

3,400 161 Establishment of 

Vegetables Research 
Station, Andhra. 

3,400-00 


. • 

• • 

11,300 

.. 162 Establishment of 

Vegetables Research 
Station, Orissa. 

•* 


• ♦ 

•• 

6,600 

2,000 163 Omon Research, 

Andhra. 

2,000-00 

.. 

•• 

4,420 

. . 164 Improvement of onion 

and garho. 

•• 


.. 

.. 
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C — ^hanta-in-iiid — eontd. 







{^) AoncuUuic — eontd. 

(c) Vcgettiblefe — C07ild. 





13,300 

11,700 

165 Inipiov<3montof Vege- 
tables Madras. 

11,694-00 

(+) 

6-00 


(a) 

il,i00 

•• 

166 Improvement of 

Vc'gotabics Kashmir. 

•• 


•• 


.. 

7,3U0 

5,900 

167 Improvement of 

Vegetables Punjab 

5,830-37 

(■f) 

69-63 


(a) 

11,000 

20,000 

168 Improvement of 

Vegetables Hydera- 
bad (Andhra). 

25,930-00 

(+) 

70-00 


(a) 

10,200 

10,000 

169 Improvement of 

Vegotabli's W. Bon- 
g.^1. 

10,000-00 


•• 


• * 

9,400 

3,700 

170 Improvenieni of 

Vegetables M. P. 

5,676-00 

(+) 

24-00 


(a) 

0,S00 

4,300 

171 Improvement of 

Vegetables V.P. 

4,236-28 

•• 

03 72 


(a) 

7,900 

8,300 

172 Improvoinent of 

Vegetables H.P. 

8,311-75 

(-) 

211-75 


(a) 



if) Other Crops 





wtm 

600 

173 Surveyor Insects and 
pests of stored 

pepper, Travancoro 
Oochin. 

530-00 

(+) 

70-00 


{a) 

10,300 

10,000 

174 ClulUos EcsearehLA. 
KI. 

9,969-31 

(+) 

30-69 


(a) 

4,300 


175 Ohilhos Research 

Bombay, 

-• 


•• 


-• 

- 

.. 

176 Chillies Research 

Madras, 

3,000-00 

(-) 

3,000 '00 


-• 

4,000 

•• 

177 Ergot Production 

Madras. 

-* 


-• 


•• 

12,300 

(m) 


178 Spike diseases of 

Sandal Wood I.xA. 

' R.I. 

•• 




-• 

7,000 

6,500 

179 D velopment oi pepper 
Madras. 

6,496-00 

(+) 

4-00 


•• 

5,210 

3,500 

180 Boscarch on pests and 
diseases ol Cashew- 
nut, Madras, 

3,421-00 

(+) 

79-00 


(a) 


9,500 

181 Turmeric, Orissa* 

1,230-00 

(-) 

8,250-00 This error is due to 
mistake in total- 
Img at the time 
of reappropna- 
tion* 

8,900 

8,000 

182 Cardamoms, W. 

Bengal. 

8,000-00 


.. 


• • 
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C — C7mwla*iw-at(t--contd. 
(i) AgricuUnre — contd. 


(f) Other Crops---co«iPd. 


17,000 

13,500 

183 Pepper, Madraa 

13,443-20 

(■f) 

66*80 

i^) 

3,600 

4,300 

184 Ginger, Madras 

4,218-00 

(+) 

82-00 

(«) 

7,610 

4,800 

185 Zira Diseases 

Eajasthan. 

4,800-00 




13,100 

.. 

186 Medicinal Plants Assam 





31,700 

14,000 

187 Medicinal Plants 

F.E.L 

14,000-00 


•• 

-- 

9,900 

9,000 

188 Medicinal Plants 

Ejashmir. 

9,000-00 



•• 

13,400 

11,400 

189 Medicinal Plants 

W. Bengal. 

11,400-00 



- 

13,600 

-• 

190 Medicinal Plants 

H. P. 



.. 


.. 

2,700 

191 Cashewnut M.P,(M.P.) 

2,260-00 

(+) 

440-00 

(a) 

•• 


192 Development of 

Cashewnut MP. 

369-00 

(~) 

359-00 

{a) 

2,200 

900 

193 Cultivation and deve- 
lopment of Ginger 
Travancoro Cochin 
(Kerala.) 

865 25 

(+) 

34-75 

(a) 

4,200 

4,000 

194 Spices W. Bengal 

4,000-00 



•• 

10,600 

11,000 

195 Cloves Nutmeg and 
Coco Madras. 

11,000-00 



•• 

8,800 

9,500 

196 Turmeric Eesearoh 
(Eevised) Orissa. 

10,338-00 

{-) 

838-00 

(a) 

,30,000 

56,000 

197 Botanical improve- 
ment of the essential 
oil yielding plants 
I-A.E.I. 

56,000-00 



(a) 

18,000 

23,000 

198 Estahlishment of a 
Eeaearch station for 
cardamom (Kerala). 

23,000-00 



* • 

19,400 

•• 

199 Establishment of a 
Research station 

for cardamom Mysore 




-- 

26,500 

•• 

200 Establishment of Re- 
search Station of 
pepper (Kerala). 



* • 

• , 

6,800 

6,000 201 Turmeric Andhxa 

6,000-00 


.. 

.. 

6,600 

6,000 202 Ginger Aasam 

6,000-00 



•• 

10,490 

4,600 203 Ergot Production 

4,436-66 

(+) 

63-44 

(a) 


W. Bengal. 
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(*) AgricuUure^oJX%d, 






(f) Otheir Crop?— cojwW. 




8,600 

1,300 

204 £rgot production 

1,218x00 

(+) 

S2-00 

{a} 

•* 

100 

206 Inyeatigation of insect 
infestation of pepper 
exported to U.S.A. & 
M^oa. 

99-00 

(+) 

i-00 

(«) 

24, om 

6,800 

206 Compoaite Besearch 
station for pepper 
and cardamom and 
Oaahewnut Assam. 

6,750-00 

(+) 

50-00 


4$m 


207 ChilUes U,P. 



• • 

*• 

4,100 


208 OMllies W. Bengal . . 

.. 


*• 

.. 

3,800 

800 

209 Chillies M.P. 

760-00 

(■f) 

40-00 

(a) 

9.090 

6,200 

210 Chillies Andhra 

6,175-00 

(+) 

26-00 

(o) 

4,000 

1,400 

211 Chillies Hyderabad 

1,400-00 


.. 

•* 

3,600 

9,500 

212 Chillies Madras 

9,411-00 

(+) 

89-00 

(t*) 

*23,600 

- 

213 Improvement of 

Paddy I.A.R.L 



*• 


6,800 

•* 

214 Control of Hairy 
Caterpillar Cardamom 
of Ooorg. 

•• 


OuA 

mm 

7,070 

- 

215 Improvemait of 

Lemon grass Kerala. 

•• 


-- 

« » 

2,990 

1,400 

216 Research on popp®r 
and Cardamom 

Orissa. 

1,320-00 

(■f) 

80-00 

(«) 

2,930 

800 

217 Research on pan M.P 

784-19 

(d-) 

15-81 

(«) 

2,840 

MOO 

218 Research on pan 

Madras. 

1,800-00 



.. 

6,820 

• • 

219 Root Crops W. Bengal 




.. 

9,330 

6,700 

220 Spices Delhi Uni- 
rersity. 

6,700-00 


-* 

•• 



(g) Soils and Manures 





10,030 

2,200 

221 Micronutnents studies 
Punjab. 

2,170-00 

(+) 

30-00 

(o) 

5,740 

•• 

222 Collection of Soil 
Survey. I.A.R.I. 




-- 

U,900 


223 Usarland Reclama- 
tion Punjab. 

10,000-0 

{—)10, 000-00 

•• 

15,420 

12,500 

224 Sod standardisation 
method Bombay. 

12,415-00 

(+) 

85-00 

{a) 

3,230 

6,600 

225 Soil and plant growth 
Agra. 

6,490-00 

(4*) 

10-00 

{a) 
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(») Afifricitilttre-— contd. 




(g) Soils aad Manurei--c£wif<l. 



•• 

200 226 Nitrogon £b»tioa in 
Soils, I.A.R.I. 

173*00 (-h) 

27-00 

(«) 

360 

100 227 Nitrogen Exation m 
Soils, M.P. 

60*00 (-f.) 

40*00 

(a) 

17,800 

4,000 228 Poliaa application of 
* nutrient to oxom 

I.A.RX 

4,000*00 

.. 

-• 

2,120 

. . 229 Besearoh on demlnera* 

liaation of water, 
Punjab. 

•• 

•* 


*6,830 

.. 230 Study of fertility index 

of soils field Beaearch. 
station Bombay. 

35,000*00 (--)33, 000*00 

•• 

11,070 

, . 231 Investigation of Khar- 

land in Bombay State 
Bombay, 

•* 

•• 


25,630 

.. 232 Reclamation of saline 

soils W. Bengal. 

•• 

•• 

.. 

• • 

5,300 233 Soil oonaervation, H.P. 

5,218*00 (-f) 

82*00 

(a) 

1,600 

5,200 234 Nitrogen Fixation in 
Soil Sheila Dhar Ins- 
titute. 

5,200*00 

•* 

•• 

170 

.. 235 Rapid Soil Test I.A.R. 

L 

•* 

•• 

•• 

2,390 

.. 236 Green Manure, U.P. 

.. 

.. 

** 

16,360 

15,000 237 Studies in the cost of 
reclamation of Kalar 
(Alkali) lands, Khalsa 
College, Amritsar. 

(Pb.). 

16,000*00 



5,160 

5,000 238 Poesibilities of using 
carbons in improve- 
ment and reclamation 
of soils Punjab Uni- 
versity. 

6,000*00 



4^00 

3,600 239 Green manuring Crops 
Bihar. 

3.660*00 (4-) 

40*00 

(a) 

8»400 

240 Green manuring Crops 
C.R.R,I, 

•* 

•• 

.. 

9,000 

. . 241 Green manuring Crops 

i.c.j.a 

•• 

.. 


10,S00 

7,300 242 Alkali Reclamation 
Andhra. 

7,300*00 


•• 

4,600 

• a 243 Clay mineral contents 

of Indian soil W. 
Bengal. 
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C — Q7afdia-in-aid‘-^oti^ 
(«) AgricuUw^e — contd. 


(g) Soils and Srianures — conti. 


«,000 

8,900 214 Soil conditioners W, 
Bengal. 

S.900-OU 

.. 

, . 

3,SW 

3,000 243 Legume seed iaooula* 
tion W. Bengal. 

3,000-00 

.. 


r>,7oo 

4,700 246 Nitrogen fixation, 

Andhra, 

4,700-00 

“ 


64,900 

20,000 247 Usarland reclamation 
Lncknow® 

20,000-00 


•• 

9,200 

2,600 * 248 Composition of plants 
in tlsarlands Lucknow 
University. 

11,200-00 (— ) 8,700-00 

Due to mistake m 
totalling at the 
time of re-appro- 
priation. 

4,900 

1,100 249 Phoapkatio reveraion 
in Nilgries Madras. 

1,090-00 (4-) 

10-00 

(«) 

36,290 

250 Salinity and alkalinity 
control in Punj ab soils 
Punjab. 



.. 

2,870 

. 251 Soil structure in Pun- 

jab soils, Punjab. 


•• 


7,800 

7,600 262 Reclamation of Saline 
and Alkaline Lands 
Madras. 

7,500-00 



3,400 

3,300 253 Phosphorous Nutrition 
of crops Andhra. 

3,490-00 (-f) 

10-00 

(a) 

6,200 

3,000 254 Nitrogen fixation 

Bombay. 

3,600 355 Simple Fertilizer 

tnals Punjab (Nawan- 
sliebar). 

2,990-00 (-f) 10-00 

36,000-00 (~~) 32,400-00 

(a) 

The figures of ex- 
penditure was 

% 

. . 256 Simple Fertilizer 

trials Punjab (Nilo- 
kheri). 



taken as Rs. 3,600 
instead of Rs. 

36,000 at the time 
of reappropria- 
tion. 

** 

10,000 237 Simple Fertilizer trials 
mow (M.P.). 

10,000-00 

•• 

•• 


10,000 238 Simple Fertilizer trials 
Rajasthan (Sumer- 
pur). 

10,000-00 

.. 

•• 

•• 

4,000 239 Simple Fertilizer trials 
Bombay. 

3,954-00 (+■) 

46*00 

(a) 


11,300 260 Simple P’erfciiizer tnais 
Kerala. 

11,300-00 

•• 

•• 


21,300 261 Simp!© Fertilizer trials 
Mangalore (Mysore). 

31,260-00 (-f) 

40*00 

(a) 


18,000 262 Simple Fertilizer trials 
Punjab (Bbadson). 

18,000-00 


.. 
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C — GravU-%n’aid--^oxkitX. 
(i) A^icAiUure — contd. 


(g) Soils and Mannres — coMd. 



8,000 263 Simple Fertilizer tiialb 
I.A.R.I, 

7,953-00 

W 

47-00 

(4 

4,200 

. . S64 Model Agionomac Ex- 

periments Hyderabad 
(Mysore). 


(+) 

.. 

.. 


8,00C 265 Mode] Agronomic Es- 

periments Assam. 

8,000-00 


.. 

*- 


9,000 266 Model Agronomic Ex- 
periments Punjab 

(UsTafiirpur). 

9,000-00 


•• 



9,600 1 267 Model Agronomic Ex- 
peiiments Punjab 

(Siraa). 

9,602-00 

(-) 

2*00 

(a) 


8,000j 268 Model Agronomic Ex- 
periments M.B. 

8,000-00 


•* 

.. 


7,400 269 Model Agronomic Ex- 
periments Andhra 

(Chimagonehal). 

7,351 00 

(4-) 

49-00 

{«) 


14,600 270 Model Agronomic Ex- 
periments Kerala. 

14,6&6-76 

(+) 

13-25 

(u) 


17,100 271 Model Agronomic Ex- 
periments Orissa 

(Raj pur and Pomer- 
khera). 

17,070*00 

<+) 

30*00 


3,050 

. 272 Model Agronomic Ex- 

penments Satna 

M.P. 



• * 

* « 

1.660 

1,400 

6,800 273 Model Agronomic Ex- 
periments Akola 

(Bombay). 

5,000 274 Model Agionomic Ex- 
ptrimnits Urala 

(Bombay). 

5,780-00, 

5,000-00 

(4) 

20*00 

(a) 

1,300 

30,000 275 Model Agronomic Ex- 
penments Mysore 

(Virapura). 

10,000-00 




000 

. 276 Model Agronomic Ex- 

periments Abdulaganj 
(MP.). 




*• 


277 Model Agronomic Ex- 
periments JBarapath. 

9,300-00 

(--) 9,600-00 . 



15,000 278 Model Agionomic Ex- 
periments Aligarh 

(U.P.). 

15,000 00 


*• 

-• 

2,290 

18,000 279 Model Agronomic Ex- 
periments Nurdean 
(W. Bengal). 

18,000*00 





9,100 280 Model Agronomic Ex- 
periments Bombay 
(Karjah and Lakliam« 
pur). 

9,090-00 

(+) 

10*00 

(a) 
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12 3 4 5 6 


0 — Qrani84n^aidir—(ion\d, 
ii) AgntijUur&—(ioM. 


(g) Soils and Manures — corUd. 


* # 

10,000 281 Model Agronomic Ex- 
periments Orissa 

(Sahaepur). 

10.000‘00 

1 

1 

** 

. . 

•• 

5,000 282 Model Agronomic Ex- 
periments H.E. 

(Bhagwai). 

5,000-00 



$5,m 

*. 283 Model Agronomic Ex- 
periments other 

centres. 




1,320 

9,600 284 Model Agronomic Ex- 
periments Marutem 
(Andhra). 

9,6l0-00 (+) 

90-00 

(«) 

1,060 

15,700 285 Model Agronomic Ex- 
penments Chalvoi 
(Andhra). 

16.670-00 (-f) 

30-00 

(0) 

1,200 

11,600 286 Model Agronomic Ex- 
periments Coorg 

(Poonampat). 

11, 667-00 (-f) 


•• 

3,360 

20,000 387 Model Agronomio Ex- 
periments Kanpur & 
Banaras (U.P.). 

20,000-00 

-- 


1.270 

9,600 288 Model Agronomic ex- 
wrimentfl Adutharai 
Madras. 

9,567-00 (+) 

33-00 

(a) 

1,290 

5,000 289 Model Agronomic Ex- 
periments Ganga- 

nagar (Rajasthan). 

5,000-00 

•• 


3,700 

3,600 

2,800 290 Green Manunng Crop? 

M. IP. 

4,200 391 Green Manuring Orops 
Etyderabad (Andhra). 

2,760-00 (-f) 

4,il6-00 (-f) 

50-00 

84-00 

(a) 

(0) 

2,960 

2,500 392 Green Manuring crops 
Mysore. ^ 

2,600-00 

•* 


16,370 

8,300 293 Micronutrients statue 
of soils Bombay. 

8,260-00 (4*) 

40-00 

(«) 

1,600 

5,200 294 Uaarland reclamation 
Sheilladhar Institute. 

5,200-00 

.. 


6,740 . 

1,600 296 Studies in microilora 
of Soils I.I.S 0 . 

Bangalore- 

1,598*00 (+) 

2-00 

(«) 


10,400 296 Manurial Experiments 
(Madras). 

10,404-00 (— ) 

4-00 

(ct) 

.. 

4,700 297 Manurial ExperimentB 
Bombay. 

4,660-00 {-^) 

30-00 

(a) 

4.730 

. . 298 Availabihty & fixation 

of phosphorous in the 
Punjab soils 

Ludhiana (Punjab). 

-- 

.. 

-• 
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Q---^ranis4n’aid-'^o^ 
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(g) Soils and Manuroa — concM. 


1,390 


299 Azatabactor mocula- 
tion of crops, W. 
Bengal, 



•• 

•• 

6,400 


300 Studies on Nitrogen 
fixation powef of 
important lagnminous 
crops, Madras. 

* * 


* * 

* * 

7,870 

* • 

SOI Intake of different 
farms of pbospbato 
by Green manuring 
crops, Madraa. 

• • 


* • 

« 4^ 

5,160 

5,000 

302 Standardization of 

methods of determin- 
ing. 

1. Surface area and 

2. P.M. value of soil 
Punjab University. 

5,000^00 



• a 

. . 

• 

303. Salinity Besearcb 

B.B. College. 

(b) Agronomy 

1,600*00 

{— )1.600‘00j 

(05) 

1,400 

100 

304 Phenological observa* 
tioES Poona. 

18*00 

M 

83*00 

(o) 

18,000 


305 Water requiremcfnts of 
Crops at Central Field 
Research Station 

Poona. 



a a 

a a 

15,400 

•• 

306 Agronomio aspects of 
dowar Amravati M.P. 

•• 


-* 

# « 

10,800 

10,000 

307 Sprinkling irrigation 
Coorg (Mysore). 

10.000-00 


*• 


8.700 

6,900 

308 Agronomio aspeols of 
Green manuring 

Bombay. 

6,850*00 

(+> 

50*00 

(a) 

0,500 

•• 

309 Water requirement of 
Crops B.V.C. 

•• 


.. 

•• 


500 

310 Supplement to the 
Monograph on Dry 
Parmmg in India, 
Bombay, 

(i) Physiology 

496-00 

(■f) 

4*00 


- 

700 

311 Oytological studies on 
crop plants, Andhra 
University. 

660-00 

(4-) 

40-00 

(®) 

21,200 

15,600 

312 Use of phytohormonea 
for higher yield, Bom- 
bay. 

15,350-00 

(4-) 

50-00 

(«) 

10.500 

8,300 

313 Chemical stimulation of 
ovules, Baibi Univer- 
sity. 

8,260-00 

(+) 

40*0(0 
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0^Grmds4n ©*<?— confcd. 


(i) AgricuUnre — contd. 

(i) Physiology — cotdd» 

60,300 43,800 314 Plant physiology & 48,746‘00 (+) 64*00 («») 

onb-station Plant 
introduction Bureau- 
Vivokananda Labora- 
tory T7.P. 


(j) Entomology 


11,400 

9.000 

315 Intensification of 

Termite Research, 

Anand. 

7,100-00 

2,710-00 

M 

90-00 

(a) 

2,100 

1,500 

316 InTeatigating the use 
of distress called of 
birds feeding of gram 
Crops Bombay. 

1,480-00 

(+) 

20-00 

(a) 

0,600 

10,600 

317 Nutritional & Biologi- 
cal studies on Insects, 
Delhi University. 

10,500-00 



*• 

0,000 

6,200 

318 Systematic & Biologi- 
cal studies of ardent 
fauna, Delhi Univer- 
sity. ^ 

6,180-00 

M 

20-00 

(a) 

10,000 

18,000 

310 Augmenting the mar- 
med insect Collection 
Agriculture College 
Coimbatore. 

18,860-00 

{+) 

40-00 

(a) 

6.700 

6,600 

320 Physiological relation- 
ship between insects 
and their hosts plants 
Agri. College Coim- 
batore 

6,600*00 


* • 

(a) 

6.170 

3,000 

321 Study of the rates of 
decomposition of the 
inseotioides deposits 
Osmania Uty. Hyde- 
rabad. 

3.000-00 




34,680 

.. 

322 Research on fungicides 




•• 

33,000 

26,300 

323 Esplor&tion of Toxicity 
hazards in the use of 
modem ineocticides. 

26,270 00 

(■f) 

30-00 

(a) 

42,100 

.. 

324 Exploration of Tomcity 
hazards in the use of 

•• 

.. 


modem insecticides 
of cattle and human 
beings I.V.B.I. 

4,100 . 3!i6 School of Research 

P.P.A. 

6,06© . . 326 Scheme for studies on 

ApMdai W, Bengal. 

9,24C . . 327 Work on bio essay and 

other techniques m 
the study of Plant 
diseases Madras Um> 
Teiaity. 
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C — Qranis^im aid — confcd. 
(i) AgrkvU^ire — coeM. 


(j) Entomology—cr>»fd 


4,140 

328 K^arcli on toxicity 
and adverse effect of 
Synthetic pesticides. 

• • 



3,000 329 School of Research 
Malaria Institute. 

3,871-00 (-f) 29-00 

(fif) 

4,020 

.. 330 School of Research 

I.A.B.I. under Dr. 
Narayanan. 

'• 


4,100 

.. 331 Control of neinatoes 

on betelvine in 

Nasik Disfet. 

Bombay. 

. . 




2.900 332 Weed Cbntrol H.P. 

2,861-00 (+) 

39 00 

(0) 


1,000 333 Weed control W. Bengal 
(Bose Instt.) 

950-00 (+) 

60-00 

(a) 

23.000 

2,000 334 Termite Besearch 

F.B.I. 

2,000-00 .. 

- 


1 1 

8,600 336 Termite Ecsearch 

LA.B.I. 

, . 336 Test with D.D.T. 

I.AR.I. 

8.520-00 <+) 

80-00 

(«) 

6,880 

2,000 337 Building up named 
reference collection 
of insect pests at the 
Agnonitnral College 
Baptala (Andhra). 

2,000-00 .. 



34,800 

15,000 338 Fundamental Research 
on toxicity and mode 
of action of insecti- 
cides Punjab Uni' 
versity Colley 

Hoshiarpur. 

15.000-00 




(it) Mycology 




16,750 

339 Vira§ diseases, Poona 

.. 



8.200 

.. 340 Development of Her- 

barium cryptogeamal 
orientals I. A,R.I. 



•• 

26,800 

8,800 341 Co-ordinated Plant 

Virus scheme Eastern 
Zone lA.B.I, 

8,760-00 (-f) 

40-00 

(a) 

4,84i» 

9,200 342 Control of Buudha 
Parasite B. B. Ool* 
lege, Agra, 

9.ilO-0O l-f) 

90-00 

(a) 

2,800 

. 343 fcjohool of B^soarch 

F.B.I. 

• 



4,100 

4,100 

.. 344 School of Besearch 

Aa<»n<?. 

, „ 345 School of Research I. A.RJ, 

order Dr, Vasudeva. 


-• 
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4 56 


C — Qrants-m aid — contd. 


(a) A^ricuture — concld. 
(1) Horiculture 


28,100 


346 Cytxigemtical and 

Phyeiological Studies 
to floricul- 
ture I.A.BJ. 





11,5*20 


347 Eesearob and develop- 
ment on floriculture, 
Punjab (Pepsu), 





S,480 


348 Cultivation of iotoei 
U.P- 

(m) General 






1.000 

349 Survey of Fertilizer 
Practices, Andhra. 

959-00 

(+) 

41-00 

(a) 


1.800 

350 Survey of Fertilizer 
Practices, Madras. 

1,782-00 

(+) 

18-00 

(a) 

1,600 

8,300 

351 Survey of Fertilizer 
Practices, U.P. 

8,243-00 

(-f-) 

55-00 

(a) 

680 


352 Pr«-8oaJcing seed# m 
nutrient salt, 

Madras. 



-- 

* • 


1,500 

333 Monograph on Amcul- 
ture in ancient India. 
I.A.R.I. 

1,300-00 



•• 

17.300 

11,800 

354 Studies of genetics & 
variability of Algae, 
I.A.R.I. 

11,810-00 

W 

10-00 

(a) 

20,500 


353 Pro-soaking seed in 
nutrient salt, Indore. 


.. 

•• 

•• 

3,140 

8,300 

356 Pre-soaking seed in nut- 
rient salt, Vivekananda 
Lab. ^mora. 

8,302-00 

i-) 

2-00 

(tt) 

8,440 

6,300 

357 Pro-soakiug seed in 
nutrient salt, I.A.E.I. 

8,260*00 

(•f) 

40-00 

(a) 

3,300 

7,100 

338 Survery of fertilizer 
practices, Punjab. 

7.680-00 

» 

(+) 

20*00 

(«) 

4,800 


339 Survey of fertilizer 
Practices, M.P. 

(i»> Animcd Husbandry' 

{a) Cattle Breeding 





iJS,840 


1 Livestock inveatigation. 
Punjab. 




-- 

24,600 

7,100 

3 Immune Genetics of 
Indian Cattle, I.V. 
B,L 

7,100-00 

'* 


.. 

27,000 


3 Fundamental study of 
quantitative inheri- 
tance, I.V.R.L 


• * 

•* 

.. 
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12 3 3 5 6 


C— aid — contd. 

{%i) Animal Husbandry — oontd. 


(a) Cattle Breediag — contd. 


21,180 

35.400 

4 Improvement of Kanga- 
yam breed of cattle, 
Jiiadraa. 

35,350-00 

(+) 

50-00 

(a) 

69,360 

59,800 

5 Causes of degenera- 
tion of Indian Cattle 
I.V.E.L 

59,800-00 




35,000 

34,000 

6 Comparative study of 
selective breeding of 
Purnea, Bi^r, 

34,000-00 




45,000 

1,900 

7 Selective breeding and 
grading up of cattle, 

W. Bengal. 

1,805-89 

(+) 

4*11 

(a) 

2,01,700 

■■ 

8 Evaluation of new 
breed of dairy cattle 
by oroBsing Eanaaa 
cows with Jersey 
Bulls, W. Bengal. 





14,350 

2,200 

9 Thickness of skin and 
distribution of sweat 
glands of buffaloes 
in relation to milk 
production, I.V.R.I. 

2,200-00 




1,69,680 

10 

10 Camel farm for the 

Bikaneri breed 

and opening of 10 
key village centres, 
Eajasthau. 


(+) 

10-00 

(a) 

» 

15,010 

•• 

11 Evolving of a new typo 
of pgs by cross breed- 

.. 


* - 

• • 

15,600 

4,400 

12 Evolving methods of 
steribzation of scrub 
cows I.V.E.I. 

4,380-00 

- (+) 

20-00 

(a) 

71,360 

17,000 

13 Evolving suitable 

draught capacity 

measures for bullocks, 
I.V.E.I. 

16,900-00 (+) 

100 U 

(®) 

20,000 

20,000 

14 Selective breeding and 
grading up of cattle 
(Kaira type) Onssa. 

20,000*00 


. . 

•* 


800 

15 Metabolic effects of 
harmones in relation 
to induced lactation 
U.P. 

730-00 

(4-) 

70-00 


28,440 

•• 

16 Relative value of selec* 
tive breeding ’^'nd 

grading up of unbla- 
chery cattle, Madras. 

3,300*00 

(— ) 3,300-00 

is) 

6,990 

.. 

17 Determining the age 
of maturity of Indian 
Bulls, Onssa. 

•* 

•• 

•• 
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APPENDIX XVl—conld. 


1 2 3 4 5 


0 — (iraniS'in -awl—coiitd 
(ij) ffushandry — oontd. 

(a) Cattle Breeding — conid. 


2|2Of240 


18 

Kearing of, sex beha- 
viour of, breeding of 
bulls, Madras. 

Kearmgof, sexbehavi' 
our of, breeding of 
bulls K D.B.I. 

•• 


*• 


.. 



Healing of, sex behavi- 
our of, breeding of 
balls, other centres. 





S,400 

6,000 

19 

Physiology of hump 
development and 

sheath of cattle — 
veterinary College 
Calcutta Bengal. 

5,000*00 




43,460 

•• 

20 

Physiological Genetics 
of Cattle, W, Bengal. 



.. 

•• 

35,000 

10,000 

21 

Selective breeding and 
grading up of mdi- 
genous cattle, Onsaa. 

16,000 00 


* • 


62,600 

•• 

22 

Cattle Breeding 

Ptesoarch, H.P. 

-• 


*• 

mm 


2,700 

23 

Definition of breed 
characterifltics oi 

Amnt Mahal and 
Hailikar Cattle 

Mysore. 

2,194 00 

(+) 

6*00 

(«) 

59,000 

19,100 

24 

Co-ordinated Cattle 
Stenlity Osmania 

University. 

19,090-00 

(+) 

10-00 

(a) 

86,000 

32,000 

25 

Artificial lust mination, 
I.D.R.I, 

32,000-00 




39,160 

.. 

20 

Progenv Testing ol 
Muxrah. Buffaloes 

Bulls, Bombay. 





S 1.650 


27 

IiiveBtigation on the 
Progeny testing ot 
bulls under Indian 
Conditions, 2 Units- 





11,000 

2,100 

28 

Crosa breeding ot 

Cattle, Andhra. 

2,033-00 

M 

67-00 


10,000 

11,000 

29 

Cross breeding of 
Cattle, Assam. 

11,000 00 


-- 

em 

12»00U 

19.200 

30 

Cioss breeding oi 
Cattle, Madras. 

19.135 00 

(-f) 

65-00 

{«) 

12,000 

S,800 

31 

Croas breeduig oi 

Cattle, Bilwr. 

8,713 00 

(+) 

87-00 

(«) 

13,000 

38,000 

ifi 

Cross breeding oi 
Cattle, Andhra. 

27,840-00 

(+) 

60-00 

(a) 

40,160 


33 

Oro-ss breeding oi 
Cattle, W. Bengal 




- 

3.650 

300 

34 

Ph;y biological noims of 
Indian Cattle, W. 
Bengal. 

230-00 

(4-) 

50-00 

(fl) 



APPENDIX XVl~-^contd. 


S6,0S0 

13.000 

30.000 
31,400 

15.000 

•23,220 

43,920 

10.000 

10.000 

8,340 

6,600 

11.000 

6,400 

3,040 


2 


4 5 


6 


C — Qrania-in-aid — oontd. 

(ii) Animal Hushandry-»-^(m.td. 
(a) Cattle Breeding — eomtd. 


35 Selective breeding Ve. 
jading up of 
Martvada buO 
Andhra. 


. 36 Cro3a breeding ol 

cattle, Punjab. 

7,800 37 Ciosa breeding of 7,710*00 ( 4 -) 90*00 

cattle, Kerala. 

. 38 Cross breeding of local 

non-deacript oattle, 

Andhra. 

400 39 Cross breeding of oattle 400*00 

in heavy rainfall 
areas (Noyyatmkara 
centre) Kerala. 

,• 40 Scheme for investiga- 

tion of the possibility 
of spreading out the 
breeding season in 
buffaloes, I.V.R.1. 

.• 41 Scheme for investi- 

gating the Compara- 
tive value of jading 
up with SmdM Bulls 
and Cross breeding 
with Jersey Bulls for 
increased milk pro- 
duction, Kerala, 


(») 


(b) Goat and Sheep Breeding 

7,400 42 Development of 7,404*00 ( — ) 4*0 (a) 

mutton breeds ol 

sheep, Bombay. 

, 43 Development of . . 

mutton breeds of 

sheep, Madras. 

. 44 Goat Breeding, Punjab 


8,100 

45 

Goat Breeding, TJ.P. 

8 , 100*00 


6,000 

46 

Sheep Research Sta- 
tion, Punjab. 

112*00 ^ 

[{^) 2*00 

(a) 


47 

Meat and Mohair 

5,890*00 




Goat, Bombay. 

J 


* 

48 

Improvement of sheep 
in Hills, W. Bengal. 

.. 



49 

Improvement of goat. 

. 

.. 



Kerala. 



100 

60 

Improvement of goat. 

W. Bengal. 

26*26 ( 4 .) 78*76 

{a) 


10.000 
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C — Qrmts-in^aidr^onid^ 


{%%) Ammal Hmhan^ry — contd. 

(b) Goat and Sheep Breeding-— cnidd. 

19,260 61 Exploring the pogsi- 

biiitios of Mohair 
production, Andhra. 

12,890 .. 62 Development of . 

mutton breedfl ot 

aheep, Andhra. ® 

600 .. 63 Definition of breeds 

of sheep, Bajasthan. 

22,690 32,400 64 Sheep and wool im- $2,324-00 (-f ) 76-00 (a) 

provement on regional 
basis, U.P. 

35,610 8,200 65 Sheep and wool im- 8,130-00 (4*) 70*00 (a) 

provement on remonal 
basis, Bombay (Joria 
Centre). 

7,390 10,000 66 Sheep and wool im- 10,000*00 

provement on regional 
basis, Bihar. 

20,000 20,600 57 Sheep and wool im- 20*5$0*00 ( + ) 70-00 (o) 

provement on regional 
basis, Madras Bevis. 
ed, 

20.000 . , 68 Sheep and wool im- 

provement on regional 
basis, Bajasthan. 

34.000 .. 59 Sheep and wool im. 

provement on regional 
basis, H.P. 

29,210 .. 60 Sheep and wool im- 

provement on regional 
basis, other centres. 

42.000 24,000 61 Sheep and wool im- 24,000*00 

provement on regional 
basis, Jammu & 

Kashmir. 

11,100 . . 62 Sheep and wool im- 

provement on regional 
basis, Mysore. 

14,540 24,000 63 Sheep and wool im- 25,063-69 ( — ) 153-69 (a) 

provement on regianal 
basis, Bombay 

(Poona). 

18.000 64 Development of strains 

of goats for milk 
production, Bombay. 

4,180 65 Defining characteris- 

tics of breads of 
sheep, Bombay. 

3,500 . 66 Normal worm burden . . . , , » 

in sheeps and wool, 

Punjab. 
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appendix Tn — contd . 


1 3 3 4 6 6 


0 — Qrants-in aid — coiitd. 

(m) Animal H'UsbaTidry — contd. 


(c) Animal Nutniion. 



2,300 

67 Mimal Nutiitioa, Ajiaara 

2,266-00 <+) 

34-00 

ia) 

26,800 

•• 

68 

Animal Nutrition, 

Punjab. 



-- 

70,000 

62,600 

69 

Animal Nutrition. 

Bombay. 

62,662-00 (— ) 

62-00 

(a) 

70,000 

67,000 

70 

Animal Nutrition, 

I.D.K.I. 

67,000*00 

-- 


30,010 

•• 

71 

Animal Nutrition, 

W. Bengal. 

•• 

•• 


60,540 

18,800 

72 

Utilization of waate 
production for feed- 
ing of Cattle, Onssa. 

18,800-00 



72,000 

13,600 

73 

Urea as a protein aub- 
stitute I.V.E.L 

13,600-00 


-• 

60,000 

38,700 

74 

Influence of trace ele- 
ments on the health 
and production capa- 
city of livestock, 
I.V.R.I. 

38,700-00 



40,000 

21,000 

75 

Further work on paddy 
straw,I.V.R.I. 

21,000-00 

•• 

•• 

23,000 

20,000 

76 

Nutrition requirements 
of buffaloes, Agra. 

20,000-00 


•* 

6,000 

•• 

77 

Survey of the defi- 
ciency diseases of 
livestock, W. Bengal. 



•• 


100 

78 

Preparation of a Com- 
pendium on the am- 
mai nutrition inves- 
tigation, W. Bengal. 

50-00 (-f-) 

50-00 

ia) 

40.000 


79 

Studies on food 

requirements of 

sheep under range 
and Agncultural 

conditions, I.V.R.L 




9,360 

.. 

80 

Co-ordinatmg Officer, 
Animal Nutrition, 
I.V.R.L 


-• 

.. 

60,000 


81 

Amrnai Nutrition 

Stations-provision 
for Jeeps etc. (to 
be allotted to various 
centres). 




36,690 


82 

Scheme on the investi- 
gation on the nut- 
ritional requirements 
of pigs. I.V.R.I. 

. . 

• • 

• * 
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C — Grants-in-aid — coutd. 

(m) Aninwl Emhandry — contd. 

(o) Animal Nutrition--cowfd. 

32,150 .. 83 Investigation on the 

quality of -wool and 
meat in relation to 
nutrition of sheep. 

B.B. College, Agra. 

(d) Animal Blicases and Oaie. 

7,590 1,600 84 Veterinary lavestiga- 1,610 *00 (+) 90*00 (a) 

tion officers (cattle) 

Kerala. 

85 Vaccination against 13,333*00 {— ) 333*00 (a) 

Foot & Mouth disea- 
ses, LV.EJ. 

6,300 . . 86 Veterinary Investiga- 

tion Officer (cattle) 

Punjah. 

6,000 S7 Voterinazy Investiga- 

tion Officer (cattle) 

Saurashtra & Kutch. 

11.000 .. 88 Veterinary Investiga- 

tion Officer (cattle) 

Ea|asthan. 

6,400 . . 89 Veterinary Investiga- . . , , . , 

tion Officer (cattle) 

Mysore. 

16.000 . 90 Pascioliaasis in Kumi- 

nants, (Hyderabad) 

Andhra Pradesh. 

6,000 91 Sheep & Goat diseases 

Kajasthan. 

2,270 92 Luxation of Patella in 

Bovine Orissa. 

46,730 93 Investigating the . . , . . , 

possibilities of large 
scale manufacture of 
M.S. Adjutant Vaccine 
I.V.R.I. 

10,960 . 94 Investigation of the 

use of stabiliser in 
Binderpest and 
Kanikhefc Vaccine 
XJ,P. 


9,700 95 V.I.O. (Sheep and 

Goat) Hyderabad 
(Andijra Pradesh). 


11,930 

8,000 96 

V.I.O. (Sheep 
Goat) U.P. 

and 

7,940*00 

(+) 

60*00 

jP5? 

(ffl) 

4,000 

1,600 97 

A.D.I.O. 

Punjab. 

Pigs 

1,673*00 

w 

27*00 

(a) 
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1 

2 

3 

4 


5 

6 




' — ( ontd. 






ill) Animal Uu&handiy — contd 






(d) Animal Dnrasf's 

and Cure — contd 



5,900 

3,700 

98 j\[anufacturf‘ of Virus 
Vacrmo Madras. 

3,630-00 

(+) 

70-00 

{^0 

3,200 

9,500 

99 Tmprovoment of 

Vaccine Madras. 

9,420 00 

(+) 

80*00 

(a) 

4,500 

45,780 

4,400 

100 Bactenological flora 

of bonne genet aha, 
Onsaa. 

101 .Scheme to study keep- 

ing quality of veteri- 
nary biological pro- 
ducts I V.i hi. 

4,400 00 


•* 


6,060 


102 Toxic plants and herbs 
lethal to domestic 
a.minals W. Bengal. 

.. 


.. 


2,860 

• • 

103 Studies on the life 
history and biono- 
mics of Ely Trema 
etc W. Bengal. 

• • 


* * 


17,500 

9,900 

104 Control of Brucellosis, 
Madras. 

0,850-00 

(+) 

50-00 

(«) 

7,000 

•• 

105 Control of Brucellosis, 
Orissa. 





14,000 

10,700 

106 Babbies Research & 
Diagnostic Centre, 

I.V.R.T. 

10,650-00 

(+) 

50*00 

(«) 

15,000 

13,600 

107 Parasitic disease 

Mysore. 

13,528*00 

{+) 

72*00 

(«) 

6,000 

2,400 

108 Fluke disease of 

bovine, Mysore. 

2,400 00 




16,280 

1,200 

109 Investigation of infec- 
tious abortion (Bru- 
cellosis) U P. 

1,105*00 

(1-) 

o 

o 

C5 

in) 

20,000 

14,000 

110 Liver fluke and other 
parasitic infection of 
liver stock, Bihar. 

14,000*00 


*• 


8,050 

3,800 

Ill Control and eradicat- 
ing of stephoonohll- 
anses among cattle 
Humpsone Scheme 
Orissa. 

3,780 00 

(+) 

20-00 

(«) 

4,000 


112 Control and eradicat- 
ing of stephoonofill- 
arises among cattle 
Humpsone Scheme 
Assam. 





5,000 

4,000 

113 Control and eradicat- 
ing of stophoonofill- 
anses among cattle 
Humpsone Scheme 

W. Bengal. 

4,000*00 
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1 2 


3 4 5 6 


C — Gra^its in aid — contd. 
in) Animal Ilushandnj — contd. 


(d) Animal Po«ts Di««‘ases and Cure — contd. 


16,620 

.. 114 Studies on micotw 

diseases in domestic 
animals in W. Bengal. 




6,290 

115 Study of germicidal 
action of certam well, 
known mediemea 

W. Bengal. 

* * 



9,700 

7,600 116 Biology and systema- 
tica of hili leechea 
Delhi University. 

7,600-00 



•• 

400 117 Contagious capritfe 

pleuropneumoms I.V. 
R.L 

354-00 (+) 

46-00 

(a) 

6,700 

.. 118 Cooeidal flora of Cattle, 

Bombay. 

.. 



18,600 

16,600 119 Bearing of nutrition of 
helminthic infection 
I.V.R I, 

16,600-00 



• * 

1,400 120 Bearing of nntntion of 
helminthic infection 
Lucknow University. 

1,379-00 (+) 

21-00 

(a) 

36,000 , 

2,000 121 Control of bovine pleu- 
ro-Pneumoms, Assam. 

1,966-00 {+) 

34-00 

(a) 

9,410 

122 Elucidation of life 

history of 





(?) Parafilana bovicola 
(n) Setariacervi and 
(m) Setanadigata in- 
cluding studies on 
their pathologicity 
and Theropensis 
Bihar. 




9,300 

m» 123 Investigation ofBmcel. 

losis, Bihar. 


•• 


6,000 

. . 124 Experimental studies 

on Bovmes Anaesth- 
esia under Indian 
Conditions, Onssa. 

.. 

” 


’ * 

. . 125 Scheme for indigenous 

diugs with reference 
to toxicology. 

14-00 (— ) 

14-00 

(a) 


100 126 Indigenous drugs of 
India for use in veteri- 
naiy practice I.V.R I. 

86-60 (-f) 

13-50 

(a) 

4,600 

. . 127 Lumber paralysis in 

Sheep and Goats, 
Punjab, 

.. 



7,000 

6,000 128 Lumber paralysis in 
Goats, Orissa. 

6,000-00 
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C — Grunts-in aid — coatd, 

(fci) Animal Ilushandry — contd. 



(d) Animal Pests Diseases and Cure — concld. 


5,600 

2,900 129 Investigation of masti- 
tis Bombay, 

2,886-00 

(+) 14-00 

(«) 

15,000 

12,000 130 Investigation of masti- 
tis I.V.R.I. 

12,000-00 

•• 


7,000 

. . 131 Investigation of masti, 

tis Madras 

5,650 00 

(— ) 5,650 00 

"j Due to error m 
> totalling at the 

6,000 

6,700 132 Investigation of mas- 
titis U.P. 

(e) Dairying. 

8,628-00 

(— ) 2,928-00 

J time otreappro- 
pnation. 

25,000 

23,000 132 Pathogemc Bacteria 

A I.D.R.I. 

23,000-00 

•• 


20,000 

12,000 133 Preparation of smati- 
zers, I.D.R.I, 

12,000-00 

•• 


26,000 

35,000 134 Bacteriological quality 
of milk Kaira Bom- 
bay. 

35,220-00 

(-b) 80-00 

{a) 

24,700 

300 136 Accelerated oxidation 
test of ghee, I.D.B.L 

218-00 

(-f) 82-00 

{a) 

3,770 

. . 136 Detection of adultera- 

tion and estimation 
of mam constituents 
of milk, Punjab Uni- 
versity. 




10,000 

.. 137 Scope for the introduc- 

tion of sterilized milk 
in India W. Bengal. 


•• 


26,270 

,, 138 Survey of Bacteriolo- 

gical quality of milk, 
Andhra. 


.. 


55,710 

46,000 139 Survey of Bacteriolo- 


w • 


gical quality of milk, 
Agricultural Instt, 
Allahabad. 

45‘920«00 

(-f-) 80-00 

' (a) 

22,220 

,, 140 Estimation of milk 

sucked by calves in 
unweaned herds, An- 
dhra. 


« « 


9,000 

141 Application of bacterio- 
logical test of milk, 
Calcutta Milk supply 
Scheme W. Bengal, 

mm 

mxM 


8,000 

« « 142 Study of the let down 

response of breeds 
of Indian cows and 
buffaloes, W, Bengal, 

• * 

mm 


30,000 

,, 143 Survey and Bacterio- 

logical quality of milk 
in Delhi H. D. R.L ^ 

mm 

mm 


5,000 

, . 144 Production of dehydra- 

ted powder and edible 
paaein I.D R L 


- 
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1 

1 

3 

4 

1 

5 t 



C — Oiants inlaid — contd. 





ill) Animal Ilvsbandry — contd. 





(1) Wool 





lOU 

141 Wool aiLilysiti Bombay 

A Umvorbity, 

49-00 (+) 

51-00 

(a) 

5,4^0 

2,200 

1 15 Wool analysis, Biber. 

2,200-00 



9,000 


146 Utilization of wool, U.P. 





1,500 

147 Cost of production of 
Sheep and Wool, Poona 

1,431-00 (d-) 

69-00 

{ay 



('^) Skins and Ilides^ 




1*1, oOU 

4, 190 

300 

1,800 

148 Chcmihfcrv of raiiUTal 
tannages, O.L.ll.l. 

110 Wool utilization centre, 
Madias 

15,330 00 {—) 

1,800-00 

15,030 00 

Due to oversight 
this expenditure 
was not taken into 
account while sur- 
rendering amount. 

8,100 

100 

150 Manufacture of fat 
liquors, C.L.B.I. 

38 00 ( + ) 

o 

o 

(a) 

9,000 

100 

lol Manufacture of Chroino 
retan leather C.L.R.T. 

T 

o 

o 

-ri 

O 

'’:l7 

3,942-00 Duo to mistake m 
totalling at the 
time of re-appro- 
pnation. 

0,080 

loo 

152 Manufacture of leather 
boards. 

3,412-00 {— ) 

3,342-00 (o) Duo to mistako 
in totalling at the 
time of re-appro- 
priation 

04,050 


153 Skin diseases of sheep 
(co-ordinated scheme) 

3 centres. 

•• 





(h) Poultry 




1,030 


154 Influence of climate on 
perlormanco of Dosi 
strain of fowl, Orissa. 

•• 



9,000 


155 Influence of climate on 
pcrfoimanco of Ue&i 
stiamof fowl, Madias. 




4,300 


150 Iniluenco of climate on 
perfoimance of Desi 
strain of fowl, Tiavan- 
coro Cochin 

. . 

• • 


17,810 


157 Laying trials of Poultry, 
I.V.R.L 

.. 

•• 


0,710 

2,200 

158 Coccidiosis in Poultiy, 
I.V.Pv.I. 

2,200 00 

•• 


9,000 


159 Poultiy Ilescaich, Tia- 
vaiicoro Cochin, 

3,539 31 (— ) 

3,539-31 

{h ) Amount was 
wrongly debited to 
Poultry Develop- 
ment American 
Mission Madras. 
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APPENDIX XVl—contd. 


1 

2 3 

4 

5 

6 


C — GrantS'in-aid — contd. 




(it) Animal Husbandry — contd. 




(ii) Poultry — conid. 



3,500 

3,800 160 A.K 1 0. (Poultry) 

Andhra. 

3,750-00 {+) 

60-00 

{«) 

1,03,200 

91,200 161 Poultry Development, 
American Mission, 
Madras. 

87,574-69 (+) 3,625-31 

(h) A sum of 

Rs. 3,539-31 of 

Poultry Research 
Travancore Cochin 
was wrongly 

debited to this 
scheme. 

•• 

10,000 162 Poultry Development, 
American Mission, 
Kerala. 

10,000-00 

.. 


11,400 

13,800 163 Study of Crossbreeding 
in Poultry, Allahabad. 

13,718-00 (+) 

82-00 

(«) 

G8,00 

.. 164 Keeping poultry in 

Battery, W. Bengal. 


-• 


19,240 

. , 165 Studies on the growth 

rate and egg produc 
tion of pure bred cross 
Poultry, W. Bengal. 


• • 


11,880 

166 Economic Poultry 

ration, Andhra. 

•• 



9,140 

167 Economic Poultry 
ration, Madras. 

3,900-00 (— ) 

3,900-00 

(sr) 

8,930 

168 Economic Poultry 

ration, Punjab. 

•• 

•* 


11,360 

, , 169 Defertilization of eggs 

490-69 (— ) 

490-69 

W 

13,870 

170 Investigation of possi- 
bilities of correlation 
between physiology 
and body charactens- 
tics of egg production 




4,220 

3,600 171 Immunization of village 
poultry agamst Eani- 
khet diseases, Bom- 
bay. 

3,619-60 (+) 

81-00 

{a) 

7,000 

4,000 172 Duck breeding, Kerala 

4,000-00 

•• 


20,000 

9,000 173 Duck breeding, 

I.V.E.L 

9,000-00 

.. 



(i) Kish 





8,000 173 Rural pisciculture, 

A Madras. 

7,976-00 (+) 

24-00 (a) 

9,580 

, . 174 Processing of unpopular 

fish, W. Bengal, 

.. 

mm 
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APPENDIX XVl—contil, 


0,990 


C — Grants-iii-oid — contd. 

ill) Animal Husbandry — conoid. 

(i) Pish — contd. 

175 Study oiioicrofial flora- 
fresh water fish from 


Bay of Bengal, W. 
Bengal 


4,000 

14,200 

2,800 170 Improvement of Craft 
and tackle in fishmg, 
Orissa. 

. . 177 Hydio-trological and 

Pam Stic ISurvey of 
the Godavari Estuarine 
system Andhra 

Omveisity. 

9,400 

18,500 178 Ecology of fresh water 
fish m U.P., Lucknow 
Umversity, 


(j) Apiculture 

6,000 

2,700 178A Ecology of fresh 
water fish in 

Madras. 

3,400 

. . 179 Studies on Bee-flora, 

Coorg. 


(k) iMisccliancous 

4,150 (b) 

. . 180 Praimng course in live 

stock marketing 

AMA’s office. 

12,770 

5,300 181 Award of fellowships in 
A.H, subjects, I.V.R.L 

400 

. , 182 Aw ard of fellowships in 

dairying, I.D.R.I. 

0,700 

.. 183 Diploma course m 

Swine Husbandry and 
pork processmg at 
Central Dairy Farm, 
Ahgarh U.P. 

6,330 

.. 184 Using cow for work 


2,797 00 (-f) 3 00 {a) 

18,440 00 (4) 10*00 («) 

2,700 00 


11,274 74 (- — ) 5,974*74 Due to mistake m 
totallmg at the 
time of re-appro- 
pnation. 


4,700*00 (— ) 4,700 00 {g) 
2,500*00 (— ) 2,500*00 {y) 


6,600 


6,990 


loo irost graduate course 
in paiasitology 
Madras. 


(tii) ComUmd Agric uUure and A. H. Schemes 
(a) Development 


2,800 1 Production and trial 

of agriculture im- 
plements, I.A.R.I. 

2,000 2 Refresher Course m 

Agricuitme for young 
farmers, Amravati. 


2,740*00 (-}-) 60*00 


2,000*00 
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APPENDIX XVI— co^icW. 


12 3 4 


600 

0,240 

5,750 


3,770 

3,200 

3,200 

1,550 




1,00,000 


{ill) 

100 3 

4 

5 

.. 6 

4.200 7 

.. 8 

200 9 

.. 10 

.. 11 

12,900 12 
100 13 
1,800 14 
200 15 

8.200 16 

4,500 17 

18 

19 


ontd. 


C — Ciants in aid — i 
Oomhincd Agncitllwe and A 
(«) 

Ilefresher Course in 
Agriculture foi young 
larmors, Bihar. 

Refresher Course in 
Agriculture for young 
farmers, SaurasWa. 

Refresher Course in 
Agriculture for young 
farmers, Hyderabad. 

Refresher Course in 
Agriculture for young 
farmeis, Madras 

Research fellowships 
m Agriculture, Instt 
ofAgri Anand 

Research foilowships m 
Agne Itiiro School of 
Econ. & Sociology, 
Bombay. 

Research foilowships in 
Agriculture College 
Baptala Andhra. 

Research fellowships in 
Agriculture Sugarcane 
breeding Instt. & 
College, Coimbatore. 
Research followsbips in 
Agriculture Sugarcane 
breeding Instt. & 
College, I A R.I. 

Survey of Indigenous 
Implements, I A.R.I. 

Survey of Indigenous 
Implements, Punjab. 

Survey of Indigenous 
Implements, Bombay 

Survey of Indigenous 
Implements, Kerala. 

Research fellowships 
in Agriculture Govt. 

Agn. College, 

Kanpur (U.P.) 

Research fellowships 
in Agriculture Govt. 

Agri. College, 

other states. 

Survey of indigenous 
implements Pepsu 
(Punjab). 

Survey of indigenous 
implements H. P. 


II. — contd. 

87 00 (+) 13*00 (a) 


4,200-00 


150-00 ( + ) 50*00 (a) 


6,380*00 

(-) 

6,380-00 

(£7) 

12,890*00 

{+) 

10*00 

(«) 

108*00 

{-) 

8*00 

{a) 

1,727-00 

(+) 

73 OO' 

(«) 

•• 

(+) 

200*00 

(a) 

8,130-00 

(+) 

70*00 

ia) 

4,485-00 

(+) 

15*00 

(a) 

172-25 

(-) 

172*25 

(a) 

81-62 

(-) 

81-62 

(a) 


(a) D.'velopmont — contd 
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1 2 3 


i 


5 


6 


* C — fhantAn-aid — concld. 


20,000 


26,260 


(it) 11,470 


(0) 3,830 


11,870 


5,000 


(r) M iwUaneous Schemes 


1 Livestock and fishery 

Statistics Madras, 

2 Livestock and fishery 

Statistics Bombay. 


23,000 3 Method and Praetico 

of Parm Accounts, 
Gokhali' Institute 

. . 4 Scheme for studying 

the intensive cultural 
practice m small 
holding Calcutta 
University. 

. . 5 Pilot sample investi- 

gation practices 
and yield on orange 
crops, M.P. 

10 6 Cost of production of 

sheep and uool, 
Poona. 

I • 7 Pilot sample mveati- 

gation and the culti- 
vation practices and 
yield m Mango crop, 
U.P. 

. • 8 Investigation on parity 

practices of Rico & 
Jute Visva Bharti. 

200 9 Study on naechamsed 

farming, Benaras 
Hindu University. 

. 10 Study of farm and 

Nonf.irm employment 
in South Areot 
Di'itnct, Anamalai 
University. 


12,315-OU {— ) 12315 00 (</) due to over 
sight this ex- 
penditure was 

1,015*00 (— ) 1015-00 not taken into 

account while 

surrendering 
amount. 

23,0()0 00 


2 00 {-]-) S-00 {a) 


200-00 


“ (-) 1.100-00 .. Tho amo«*ntB6nt 

Pepsu (Pmjab). 

has been retur- 
ned to ICA.R. 
due to less expdr. 
on scheme and 
refunded to 

Govt, of India 
vide Vr. 999(6)/ 

'' '’^“pperKeralf.”"®^’ over 

^ ^ ’ Sight this ex- 
penditure was 

not taken into 
account while 

surrendering. 
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APPEN-DIX XYl^condd. 


1 

o 

3 

4 

5 


6 



B — Contnhuhons to Institutions 




137,300 

37,300 

1 Commonwealth Agri- 
cultural Bureaus. 

Inii^eiial Institute of 
Mj oology. 

Imperial Institute of 
Entomology. 

Earnliam House La- 
boratory. 

Imperial Bureaux of 
Dauy Science. 

Pruit Preservation 

Research Station, 

Campden. 

37,230 00 

{-!-) 50*00 

ia) 




Debts and Remittances 




10,000 

10,700 

1 Loans and Advances 

10,668 00 

(+) 32*00 

{a) 


1,000,00 

68,800 

2 Deposits & Advances 
repayable. 

57,983-76 

(+) 10&16-24 

(a) 


1,01,000 

19,700 

3 Payment of Income 
Tax, Provident 

Fund Etc., 

30,069 86 

(-f) 10360*80 

{(i) 


12,50,820 


(t) Total Standing Charges 

8,06,869 98 




39,09,320 

81,29,770 


{ii) Total Research etc. 
under direct control 
of ICAR. 

{ill) Total Grants-in-aid 

33,10,129 SO 

35,22,954*78 






{iv) Total contributions 

37,250 00 




2,11,000 


(y) Total Debts and 
Remittances. 

98,721-62 






Total 

77,75,926 18 






Investment and 

Reinvestments 

69,76,200 -Ou 






Closing Balances 







(?) Cash Balance 

2,903-99 






(^^) Bank Balance .. 

21,46,352-93 






(lu) Provident Fund 

36,246 62 

.. 





Total 

21,85,503 54 

21, 83, 003*54 





Total • • 

•• 

1,69,37,629 72 




Certified that the above arcounts have been audited and found correct subject to remarks 
in the Inspoct.on Pweport 


Sd. I-L Pw Tandoii SI. B. S Ramdas 

Assistant Accounts Officetf Secretary 

Central Revenues Indian Govnctl of A'pacultural Eesearen 

Kfislii Bluivan New Delhi 
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APPENDIX ‘A’ 
1957-58 


Details of Advance — ■ 

7* Permanent advance with the Addi- Ps. 500 
tional decretal y. 

JI. Particulars of S^’cu) ilics from General Ac- 


count — 

1. 3% Victory Loan 1959-01 .. 

2. 3% Stock 1 91)3-65 

3. 21 Stock 1962»- 

{i) 

(hi) 

4. 3% Loan 1970-75 

5. 3i%N. P. Bond U)6] 

6. 3 J% Loan 1974 

7 . 4% Loan 1972 .. 

S P-ai short teun deposit 
icccipls No. A00059() to AOOO6O0 
repayable at a week’s notice. 

9. Forty three short term deposit 
receipts No. xV001102 to 
A001144. 

10. Si \teoii lived deposit receipts No. 
F55990 to F56005. 

11 Six lived deposit receipts No. F56201 
to F 56266. 

Total . . 


ni Pdf nudai s of Sec unties f tom Provident 
fun I Account — 

I 12 Year Ntxlional Saving-^ ccrbificates 
No. N. S /F087031 to 087035, 
0S7031. 

2. 12 Year National Savings certificates 

No NvS 029496, 029497, 063601 to 
06 1610. 

3. 12 Year National Savings certificates 

No NS.'F0S7258 to 087263. 

4. 31% National Plan Loan 1964 Safe 

Custody receipt No. DH 295. 

5. 31% Nat ional Plan Loin 1964 Safe 

Custody receipt No. DH 296. 

6. 12 Yeir Nation il Savings rertifi- 

catesNos 0113337 10 113346. 

7 Short term deposit receipts No. 
F223S9 piyahle at a week’s notice. 

8. 12 Year National Savings certificates 

Nos F087126 and 0110921 to 
110931. 

9. 12 YearNitionxlSxvmgs certificates 

Nos. 0015275 to 0015288 


Total Securities — 

(i) General Account 

(ii) Provident Fund Account 


Face Value 

PiuchaiC V aluc 

Waiket Value 

5,00,000 

16,49,500 

5,03,125-00 

15,54,334-00 

4,5,9250 00 
15,60,427-00 

4,00,000 
5,50,000 
63,09,400 
10,11, 400 

35.53.200 

18.56.200 
10,00,000 

4,02,736 56 
5,50,000-00 
54,90,882 02 
10,09,000-00 
34,90,902 00 
18,56,200 00 
10,00,000 00 

3,80,000 00 
5,22,500-00 
54’,4],S57-00 
10,07,860 00 
34,89,242-00 
18,58,981 -00 
10, 00,000 00 

21,50,000 

21,50,000-00 

21,50,000 00 

16,00,000 

16,00,000 00 

16,00,000 00 

6,09,090 

6,00,000 00 

6,00,000 00 

2,11,79, 700 


50,000 

50,000 00 

50,000 00 

60,000 

60,000-00 

60,000 00 

30,000 

30,000 00 

30,000-00 

35,000 

34,606-25 

34,600 00 

15,000 

14,838 28 

14,838-00 

50,000 

50,000-00 

50,000 00 

20,000 

20,000-00 

20,000 00 

60,000 

60,000-00 

60,000-00 

70,000 

70,000 00 

70,000-00 


3,90,000 


2,11,79,700 

3,90,000 


2,15,69,700 
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APl^ENDIX *B’ 

Indi\h Council of Aoricultu»?%l Research 
® Statemmt of / ncome and HJvpenditute for the year 1957 6& 

Receipts — 


1. Opening Balance 

2. Receipts under Agric ultural Produce Cess Act 

3. Oonli ibution and Gaants — 

(e) Contribution from Constituent States 
. (6 From Central Government 

^ (c) From othei sources 

4. Interest on Investments 
n. Miscellaneous receipts 

6. K Debts and Remittances 

7. Investment^; and Re-investments 


23,71,317'46 

30,79,234-46 


3,05,750 00 
7,54,528-61 
1,15,000-00 


11,75,278-61 
5,08,525-07 
7,71,793-87 
1,35,280 25 
70,06,200-00 


Total 


1,00,37,620-72 


1. Opening Balance 
2 ‘^ipts during tbc year 
3. Investments and Re-investments 


23,71,317-46 
66,60,112-26 
79,06,200 00 


Total 


1,00,37,620-72 


Payments — 

1 . T/i adqnat tf) /^oJieme ^ — 

(a) Standing Charges 
(h) Agnciiburo .. 

{(') Animal Husbandry 
Id) Miscellaneous 

2. Qrant'in-aid — 

{a) Agriculture Schemes . . 

{h) A. H. Schemes 

(c) Combined Agricultural & A. H. 

(d) Miscellaneous . . 

3. Total contribution to various Institutions 

4. Debts and Remittances 

5. Investments and Re-inve^tments (Face Value) 

6. Closing Balances . . 


Total 


1. Payments during the 37ear . 

2. Investments and reinvestments 

3. Closing Balances on 31-3-58 


8,06,869 08 
7,26,936 83 
98,1637 22 
24,85,025-75 


41,10,999-78 


22,24,794-65 

12,13,521-26 

43,150-87 

41,488-00 


35,22,954-78 
37,250-00 
98,721 62 
6,97,76,200 00 
21,85,503 54 


1,69,37,629-72 


77,55,926-18 

69,76,200-00 

21,85,503-54 


1,69,37,629-72 


Sd. B. S Ramdas 
Under Secreiafy 
Irylian Council of Agricultural Besearch 

Test checked and found con eat subject to the le narks m the Inspection Report. 

Sd. H. R. Tandon 
Assistant Accounts Officer^ 
Central Revenue 
Kew Delhi' 
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Fufticukm of Closing Balance — 

{i) Cash in hand . . * . . . 

(^ 2 .) Ca&h m hand {General Account) . . 
(izC Provident fund Account Balance 

Fin ncUil position {Assest^) of the Council 

1. Closing Balance as detailed above •• 

2. Face Value of Securities 

3. Cash in Land with Additional Sec;> . 

(Impretet Accounts) 


2,903,99 
.. 21,40,352 93 

30,246-62 

21,J^5^5('3’ Tjy 

ol-tj-195S — 

21,85,503 5i 
2,15,09,700 m 


Grand Total 


500 ( 0 


2,37,55,703 54 


as on 


Sd B S Baind - 
Under 

Indian Council of Agriculliual Bctiaich 


cheoted and found corre<H) subject to the remarks in the Inspection Bepoit. 


Sd. H R. TanJor 
Assistant Atcimnis Ofpcti. 
Genthd Biienxies. 
Few Lein 


LX/P31*JAlt— .1,700— 3-8-60- i 




